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(54) ALIGNER, EXPOSURE METHOD, AND METHOD OF MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner which is capable of 
transferring a fine pattern with high accuracy. 

SOLUTION: An illuminating optical system IL comprises a light source 1 and a 
polarization control element 5, and a reticle 1 8 where a pattern containing a 
main line pattern extending in an X direction is formed is irradiated through the 
illuminating optical system IL with a slit illuminating light 14 which has light as a 
main component that is linearly polarized in the direction in parallel with the X 
direction and has a longer direction coincident with the X direction. The reticle 
18 held on a reticle stage 19 and a wafer 25 held on a wafer stage 26 are moved 
by the stages 19 and 26 respectively in a Y direction, and the projection image 
of the pattern on the reticle 1 8 by a projection optical system 24 is 
successively transferred on the wafer 25. 



si 



9, 





http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAn2aGgcDA4 1 6 1 79 1 72P1 .htm 



4/5/2011 



JP,2004-179172,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In a scanning exposure device which transfers on a substrate an image of a pattern formed in a mask, 
A stage device which moves said mask and said substrate relatively in accordance with the 1st direction, 
An illumination-light study system which illuminates said mask, 

While having a projection optical system which projects a pattern of said mask on said substrate, 

An exposure device, wherein said illumination-light study system illuminates said mask so that linear polarization of a polarization 
direction parallel to the 2nd direction that intersects perpendicularly a polarization condition of illumination light irradiated on said 
substrate via said projection optical system in said 1st direction may be used as the main ingredients. 
[Claim 2] 

The exposure device according to claim 1 with which illumination light irradiated on said substrate is characterized by the polarization 
degree being not less than 80%. 
[Claim 3] 

The exposure device according to claim 1 or 2, wherein said illumination-light study system has a shaping device which operates 
orthopedically sectional shape of illumination light irradiated by said substrate to slit shape which has a longitudinal direction in said 
2nd direction. 
[Claim 4] 

The exposure device according to any one of claims 1 to 3, wherein said stage device holds said mask so that a longitudinal direction 
and said 2nd direction of a line pattern may become parallel substantially among patterns formed in said mask 
[Claim 5] 

The exposure device according to any one of claims 1 to 4, wherein said illumination-light study system has an adjusting device which 
adjusts light from a light source to illumination light which uses linear polarization of a polarization direction parallel to said 2nd 
direction as the main ingredients. 
[Claim 6] 

Said illumination-light study system illumination light irradiated by said substrate via said projection optical system, The exposure 
device according to any one of claims 1 to 5 having a switching machine style which changes selectively whether it is considered as 
whether it is considered as illumination light which uses linear polarization of a polarization direction parallel to said 2nd direction as 
the main ingredients, available light, circular light, or elliptically polarized light. 
[Claim 7] 

In an exposure device which transfers on a substrate an image of a pattern formed in a mask via a projection optical system under 
illumination light, 

A shaping device which operates an exposure view of said projection optical system on said substrate orthopedically in form which 
has a longitudinal direction, 

An exposure device having an adjusting device which adjusts at least one side of a polarization direction of said illumination light, and 
said shaping device, and makes parallel mutually a longitudinal direction of an exposure view on said substrate, and a polarization 
direction of said illumination light. 
[Claim 8] 

It has an illumination-light study system which illuminates said mask by said illumination light, 

The exposure device according to claim 7, wherein said shaping device is formed in said illumination-light study system. 



http://www4.ipdl.inpit.go jp/cgi-bin/fran_web_cgi_ejje?at 4/5/2011 



JP,2004-179172,A [DETAILED DESCRIPTION] 



Page 1 of 14 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the exposure device, exposure method, and device manufacturing method which are used when 
manufacturing Integrated Circuit Sub-Division, a liquid crystal display element, a thin film magnetic head, other micro devices, or a 
photo mask using photolithography technique. 
[0002] 

[Description of the Prior Art] 

Formation of the minute pattern of electron devices, such as Integrated Circuit Sub-Division and a liquid crystal display, is faced, The 
method of carrying out reduction exposure transfer of the pattern of a reticle (it is also called a mask) which carried out 
proportionality expansion of the pattern which should be formed at about 4 to 5 times, and drew on exposed substrates, such as a 
wafer, using a projection aligner is used. 
[0003] 

The projection aligner used for transfer has shifted the exposure wavelength to the short wavelength side more, in order to 
correspond to the miniaturization of Integrated Circuit Sub-Division. Now, no less than 193 nm of the ArF excimer laser of short 
wavelength of the wavelength is going into a utilization stage more, although 248 nm of a KrF excimer laser is in use. And the proposal 
of the projection aligner which uses the light source of the wavelength range further called what is called vacuum ultraviolet areas, 
such as F 2 laser with a wavelength of 1 57 nm of the wavelength of short wavelength and Ar 2 laser with a wavelength of 126 nm, is 
also performed. 
[0004] 

Not only by short wavelength formation but by Taikai talkative(NA)-ization of the optical system, since high-resolution-izing is 
possible, much more large NA-ized development of the optical system is also made. The aberration of a projection optical system 
needs to be decreased for realization of high resolution. Therefore, in the manufacturing process of the projection optical system, the 
wavefront aberration Measurement Division using interference of light is performed, the amount of residual aberrations is measured in 
about 1/1000 accuracy of an exposure wavelength, and the projection optical system is adjusted based on the measurement value. 
[0005] 

The optical system with a smaller view of such formation of large NA and low-aberration-izing is easier to realize. However, as an 
exposure device, throughput (throughput) improves, so that a view (exposure field) is large. Then, as for the scanned type exposure 
device which carries out the relatively scan of a mask and the wafer during exposure with the image formation relation maintained, 
these days is in use in order to obtain a big exposure field substantially moreover using the projection optical system of large NA, 
although it is a small view. 
[0006] 

It has a rectangle type right image range (exposure view) long the projection optical system used for a scanned type exposure device 
to one way generally and brief in the direction which intersects perpendicularly with it. Although a catoptric system may be used for 
such an optical system, it is common to use a dioptric system. In this case, as for the exposure view of the above-mentioned 
rectangle, it is common to consider it as the rectangle inscribed in that circle from the round shape which is the original right image 
range of the dioptric system which consists of combination of a circular lens including the diameter which passes along the center of 
that circle. This is because the length of the long side of a view is made as for such a rectangle view to the maximum and it is the 
most efficient. 
[0007] 

However, since the right image range of a projection optical system does not necessarily become circular when adopting a 
catadioptric system as a projection optical system, an exposure view may always serve as a rectangle containing a diameter of circle, 
either, and it may become a rectangle centering on the position which carried out eccentricity from the center of a circle. 
[0008] 

This long side direction and direction which performs a relatively scan (scan) aims to cross at right angles. Therefore, since the view 
of the projection optical system of a rectangle short side direction is expanded by this relatively scan, the straitness of the view of a 
short side direction does not pose a problem. 
[0009] 

[Problem to be solved by the invention] 

As mentioned above, since the exposure area exposed with a scanned type exposure device is obtained by the view of a projection 
optical system about one way and the image formation performance of a projection optical system also changes according to the 
position, the transfer property of a pattern also changes. 
[0010] 

It is the direction expanded by the relatively scan (scan) of a reticle and a wafer on the other hand about the direction which 
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intersects perpendicularly with it, and the image formation performance of a projection optical system is uniform about the direction. 
[0011] 

By the way, generally in an optical system, the aberration which degrades the imaging characteristic remains. In the projection optical 
system for projection aligners, although a residual aberration is very small compared with the optical system of other uses, it is not 
avoided that a certain amount of aberration remains. 
[0012] 

Although the Boca ****** (concentric circle direction component) is in the Boca ****** (radial direction ingredient) and the direction 
of a concentric circle centering on a projection optical system optic axis about a transfer image in a radial direction from a projection 
optical system optic axis to the circumference at these residual aberrations, generally the radial direction ingredient is larger. 
[0013] 

Aberration of a radial direction ingredient is a coma aberration and a chromatic aberration of magnification. The amendment is difficult 
also for a design top also from a point of a manufacture error, and a coma aberration is difficult to lose this thoroughly. In amendment 
of the chromatic aberration of magnification, an expensive lens material for secondary spectrum amendment of a lens is required for a 
large quantity, and a lens price will rise extremely by the perfect amendment. Although it is also possible to reduce influence of a 
chromatic aberration by on the other hand narrowing a wavelength interval of laser (excimer laser etc.) which is light sources 
(narrow-band-izing), the output will decline by narrow band-ization of laser, therefore exposing light illumination on a wafer surface 
will fall. Therefore, throughput (throughput) of an exposure device will decline — there is the necessity of lengthening Lighting Sub- 
Division time — and the productivity will fall. Since there is a life also in an optical element required for formation of a laser narrow 
band, the periodical exchange will be needed and a running cost of laser will go up. 
[0014] 

While enabling high precision transfer about an important pattern among patterns which this invention is made to such SUBJECT and 
should be transferred on a substrate, Even if it uses an optical system in which aberration of concentric circle direction components, 
such as the chromatic aberration of magnification and some coma aberrations, remains, equivalent to the former or it aims at 
realization of an exposure device which enables transfer of a more detailed pattern than it, an exposure method, and a device 
manufacturing method. 
[0015] 

[Means for solving problem] 

Although this invention is matched with a reference mark shown in Drawings showing an embodiment and explanation shown in this 
clause explains it hereafter, each constituent features of this invention is not limited to what is shown in Drawings which attached 
these reference marks. 
[0016] 

In a scanning exposure device which transfers an image of a pattern formed in a mask (18) on a substrate (25) according to the 1st 
viewpoint of this invention in order to solve SUBJECT mentioned above, A stage device (19, 26) which moves said mask and said 
substrate relatively in accordance with the 1 st direction (the direction of Y), Have an illumination-light study system (IL) which 
illuminates said mask, and a projection optical system (24) which projects a pattern of said mask on said substrate, and and said 
illumination-light study system, An exposure device which has a function which illuminates said mask is provided so that linear 
polarization of a polarization direction parallel to the 2nd direction that intersects perpendicularly a polarization condition of 
illumination light irradiated on said substrate via said projection optical system in said 1st direction may be used as the main 
ingredients. Here, "let linear polarization be the main ingredients" says partially polarized light including the completely polarized light 
to which the illumination light concerned uses only the linear polarization concerned as an ingredient, available light, or other 
polarization. As a polarization degree in case the illumination light concerned is partially polarized light, it is desirable to consider it as 
not less than 80%. A "polarization degree" means a rate of energy of the linear polarization concerned occupied to total energy of the 
partially polarized light concerned. A "polarization direction" means the direction of an electric field vector of light. 
[0017] 

As a polarization condition which uses as the main ingredients linear polarization of the polarization direction where the polarization 
condition of the illumination light (exposing light) irradiated by the substrate is parallel to the 2nd direction that intersects 
perpendicularly in the 1 st direction of as a move direction when the pattern of a mask is transferred by the substrate according to 
this invention, Since it was made to carry out exposure transfer of the pattern of a mask to a substrate, contrast of the projection 
image about the line pattern prolonged in the direction which meets in the 2nd direction concerned among the patterns formed in the 
mask can be made high, and high precision transfer of a detailed pattern is attained. 
[0018] 

In this invention, said illumination-light study system (IL) can have a shaping device (14) which operates orthopedically the sectional 
shape of the illumination light irradiated on said substrate to the slit shape (rectangular form, the shape of a strip of paper) which has 
a longitudinal direction in said 2nd direction. Thereby, the adverse effect by the residual aberration of a projection optical system can 
be eased, and high precision transfer is still attained. Said mask and said substrate are those which has an image formation relation 
(that is, the pattern of a mask is projected), and making sectional shape of the illumination light into slit shape on said substrate can 
realize sectional shape of the illumination light (I4) with which said mask (18) is irradiated by considering it as slit shape. 
[0019] 

In these cases, said stage device (19, 26), So that the longitudinal direction and said 2nd direction (the direction of X) of a line pattern 
(32-34) may become parallel substantially among the patterns formed in said mask (18), When said mask can be held and said line 
patterns tend (for example, direction which intersects perpendicularly mutually) to differ [ kinds / two or more ] mutually, It is 
desirable to hold said mask so that the longitudinal direction and said 2nd direction of the main line patterns which should perform 
especially high precision transfer among the line patterns concerned may become parallel substantially. Since exposure precision 
about the line pattern prolonged in the direction which meets in the 2nd direction can be made high as mentioned above, exposure 
precision of the main line patterns concerned can be made high by setting up main line patterns positively meet in this 2nd direction. 
[0020] 
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In this invention, said illumination-light study system (IL) the light On) supplied from the light source (1) via said projection optical 
system (24), It can have an adjusting device (5) for illuminating the linear polarization of a polarization direction parallel to said 2nd 
direction (the direction of X) on said substrate (25) as illumination light used as the main ingredients. When the light source (1) which 
supplies light to an illumination-light study system (IL) ejects the light which uses linear polarization of a polarization direction parallel 
to a specific direction as the main ingredients. As said adjusting device (5), the polarization direction of the linear polarization of the 
illumination light irradiated by said substrate (25) concerned uses the polarization rotation equipment (for example, 1/2 wavelength 
plate) which rotates the plane of polarization so that it may meet in said 2nd direction. However, optical system physical relationship 
with this illumination-light study system (IL) is suitably set to this light source (1), and it may be made to irradiate this substrate with 
the illumination light which uses linear polarization of a polarization direction parallel to said 2nd direction as the main ingredients via 
this projection optical system, without using such an adjusting device (5). When the light source (1) which supplies light to an 
illumination-light study system (IL) ejects available light and other polarization (circular light, elliptically polarized light), As said 
adjusting device (5), the linear polarization equipment (for example, a linear polarization child, 1/4 wavelength plate) which adjusts the 
light from this light source to the illumination light which uses linear polarization of a polarization direction parallel to said 2nd 
direction as the main ingredients is used. 
[0021] 

In this invention, said illumination-light study system (IL), It can have a switching machine style which changes selectively whether it 
is considered as whether illumination light irradiated by said substrate (25) via said projection optical system (24) is made into 
illumination light which uses linear polarization of a polarization direction parallel to said 2nd direction as the main ingredients, 
available light, circular light, or elliptically polarized light. Thereby, proper illumination light can be chosen according to the contents of 
the pattern which carries out exposure transfer. 
[0022] 

In order to solve SUBJECT mentioned above, according to the 2nd viewpoint of this invention, under illumination light (I 4 ), In an 
exposure device which transfers an image of a pattern formed in a mask (18) on a substrate (25) via a projection optical system (24), 
A shaping device (14) which operates an exposure view of said projection optical system (24) orthopedically in form which has a 
longitudinal direction, At least a polarization direction of said illumination light (I 4 ) and one side with said shaping device (14) are 
adjusted, and an exposure device provided with an adjusting device (5) which makes parallel mutually a longitudinal direction of an 
exposure view of said projection optical system on said substrate and a polarization direction of said illumination light irradiated by 
said substrate is provided. 
[0023] 

An exposure device of this invention is provided with an illumination-light study system (IL) which illuminates said mask with said 

Lighting Sub-Division (I 4 ) light, and said shaping device (14) can be formed in said illumination-light study system (IL). 

[0024] 

In this invention, said adjusting device (5) can be adjusted to illumination light which uses linear polarization of a polarization direction 
parallel to a longitudinal direction of said exposure view of said projection optical system as the main ingredients on said substrate for 
light from a light source. 
[0025] 

An exposure device of this invention has a stage device (19, 26) which moves said mask (18) and said substrate (25) relatively in 
accordance with the 1 st direction (the direction of Y), and the longitudinal direction of said exposure view can aim (the direction of X) 
to intersect perpendicularly in said 1st direction. 
[0026] 

According to the 3rd viewpoint of this invention, in an exposure device concerning the 1st or 2nd viewpoint of this invention said 
illumination-light study system, It has two or more optical elements formed with a fluoride crystal, and an exposure device, wherein 
said two or more optical elements differ in a kind of crystal axis of some optical elements and a kind of crystal axis of other optical 
elements about an optical axis direction of said illumination-light study system is provided. 
[0027] 

In this case, to a crystal axis which intersects perpendicularly with an optical axis direction of said illumination-light study system in 
said some of optical elements, a crystal axis which intersects perpendicularly with an optical axis direction of said illumination-light 
study system in an optical element besides the above rotates mutually by making an optic axis of said illumination-light study system 
into a medial axis, and can arrange. 
[0028] 

"The kind of crystal axis of some optical elements differs from the kind of crystal axis of other optical elements", the case where the 
crystal axes of the illumination-light study system optical axis direction of some optical elements concerned are for example, [111] 
crystal axes — being concerned — others — it says that the crystal axes of the illumination-light study system optical axis direction 
of some optical elements are crystal axes (for example, [1 00] crystal axes) other than [111] crystal axes. 
[0029] 

By arranging two or more optical elements by a predetermined relation as mentioned above, the birefringence which this optical 
element has can be amended thru/or offset, and the adverse effect to the polarization direction and polarization condition of the 
illumination light by the birefringence concerned can be made small. 
[0030] 

Moving relatively the mask (1 8) and substrate (25) with which the pattern was formed in accordance with the 1st direction (the 
direction of Y) according to the 4th viewpoint of this invention, in order to solve SUBJECT mentioned above. While the illumination 
light irradiated on said substrate is slit shape illumination light which has a longitudinal direction in the 2nd direction that intersects 
perpendicularly in said 1st direction in the exposure method which transfers the pattern of this mask on this substrate via a 
projection optical system, An exposure method is provided having made it be the illumination light which uses linear polarization 
parallel to said 2nd direction as the main ingredients. In this case, it is desirable to set up so that the longitudinal direction and said 
2nd direction of a line pattern may become parallel substantially among said patterns formed in said mask. 
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[0031] 

Here, "the illumination light which uses linear polarization as the main ingredients" says partially polarized light including the 
completely polarized light to which the illumination light concerned uses only the linear polarization concerned as an ingredient, 
available light, or other polarization. As a polarization, degree in case the illumination light concerned is partially polarized light, it is 
desirable to consider it as not less than 80%. A "polarization degree" means the rate of the energy of the linear polarization 
concerned occupied to the total energy of the partially polarized light concerned. A "polarization direction" means the direction of the 
electric field vector of light 
[0032] 

Since it was made to expose using the slit shape illumination light which uses as the main ingredients linear polarization of a 
polarization direction parallel to the 2nd direction that intersects perpendicularly in the 1 st direction of as a move direction, and has a 
longitudinal direction in this 2nd direction according to this invention, While being able to make high contrast of the projection image 
about the line pattern prolonged in the direction which meets in the 2nd direction concerned among the patterns formed in the mask, 
The adverse effect by the aberration of the projection optical system which projects the pattern of a mask on a substrate can be 
eased, and high precision transfer of a detailed pattern is attained. 
[0033] 

In order to solve SUBJECT mentioned above, according to the 5th viewpoint of this invention, under the illumination light (I4), In the 
exposure device which transfers the image of the pattern formed in the mask (18) on a substrate (25) via a projection optical system 
(24), The exposure view of said projection optical system (24) is orthopedically operated in the form which has a longitudinal direction, 
the polarization direction of said illumination light (I4) is made parallel with the longitudinal direction of said exposure view, and the 
exposure method transferring the image of the pattern of said mask on said substrate is provided. 
[0034] 

In this invention, it can expose in the state where it set up so that the longitudinal direction of a line pattern and the longitudinal 

direction of said exposure view might become parallel substantially among said patterns formed in said mask. 

[0035] 

In this invention, where said mask (18) and said substrate (25) are relatively moved in accordance with the 1st direction (the direction 

of Y), when exposing, the longitudinal direction of said exposure view can intersect perpendicularly in said 1st direction. 

[0036] 

According to the 6th viewpoint of this invention, are a device manufacturing method using the exposure method concerning the 4th or 
the 5th viewpoint of the exposure device concerning the 1 st, the 3rd, or the 3rd viewpoint of said this invention, or said this invention, 
and as said substrate, A direction vertical to the surface uses a silicon crystal substrate mostly in agreement for [111] crystal axes, 
The manufacturing method of the device exposing said substrate by said illumination light where [11-2] crystal axis which intersects 
perpendicularly with the aforementioned [111] crystal axis, or a crystal axis equivalent to this is coincided with said 2nd direction or 
the longitudinal direction of said exposure view is provided. In this case, exposure transfer of the gate pattern formed in said mask 
can be carried out on said substrate so that it may become substantially parallel to the aforementioned [1 1 -2] crystal axis or a 
crystal axis equivalent to this. The semiconductor device in which high-speed operation is more possible, other electron devices, etc. 
can be manufactured now. 
[0037] 

According to the 7th viewpoint of this invention, are a device manufacturing method using an exposure method concerning the 4th or 
the 5th viewpoint of an exposure device concerning the 1st, the 2nd, or the 3rd viewpoint of said this invention, or said this invention, 
and as said substrate, A direction vertical to the surface uses a silicon crystal substrate mostly in agreement for [110] crystal axes, 
A device manufacturing method exposing said substrate by said illumination light where [00-1] crystal axis which intersects 
perpendicularly with the aforementioned [1 10] crystal axis, or a crystal axis equivalent to this is coincided with said 2nd direction or a 
longitudinal direction of said exposure view is provided. In this case, exposure transfer of the gate pattern formed in said mask can be 
carried out on said substrate so that it may become substantially parallel to the aforementioned [00-1] crystal axis or a crystal axis 
equivalent to this. A semiconductor device in which high-speed operation is more possible, other electron devices, etc. can be 
manufactured now. 
[0038] 

According to the 8th viewpoint of this invention, are a device manufacturing method using an exposure method concerning the 4th or 
the 5th viewpoint of an exposure device concerning the 1 st, the 2nd, or the 3rd viewpoint of said this invention, or said this invention, 
and as said substrate, A semiconductor wafer in which semiconducting crystal structure of the surface layer was distorted in the one 
predetermined direction at least is used, A device manufacturing method where at least one [ an electron in said surface layer or ] 
mobility of a hole is coincided [ a direction used as the maximum ] in the direction which intersects perpendicularly with said 1st 
direction or a longitudinal direction of said exposure view, wherein it exposes said substrate is provided. In this case, a semiconductor 
wafer which a silicon crystal layer has can be used as said surface layer. A semiconductor device in which high-speed operation is 
more possible, other electron devices, etc. can be manufactured now. 
[0039] 

In Description of this application, "a crystal axis equivalent to a crystal axis", The crystal axis with which an order of the index of the 
crystal axis concerned was replaced to a certain crystal axis, When it is the crystal axis which furthermore reversed the mark about 
at least a part of each of those indices, for example, a certain crystal axis is the [abc] crystal axis, [acb], [bac], [bca], [cab], [cba], [- 
abc], [-acb], [-bac], [-bca], [-cab], [-cba], [a-bc], [a-cb], [b-ac], [b-ca], [c-ab], [c-ba], [ab-c], [ac-b], [ba-c], [bc-a], [ca-b], [cb-a], 
[-a-bc], [-a-cb], [-b-ac], [-b-ca], [-c-ab], [-c-ba], [a-b-c], [a-c-b], [b-a-c], [b-c-a], [c-a-b], [c-b-a], [-a-b-c], [-a-c-b], [-b-a-c], 
[-b-c-a], [-c-a-b], and [-c-b-a] are equivalent crystal axes. 
[0040] 

[Mode for carrying out the invention] 

Hereafter, an embodiment of the invention is described using Drawings. 
[0041] 
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Drawing 1 is a figure showing the outline composition of the exposure device concerning an embodiment of the invention, and this 
exposure device is a step and scan type (scanning-type) projection aligner. In the following explanation, the XYZ orthogonal 
coordinate system shown in drawing 1 is set up, and it explains, referring to this XYZ orthogonal coordinate system. An XYZ 
orthogonal coordinate system is set up so that a Y-axis and the Z-axis may become parallel to space, and it is set up in the direction 
from which the X-axis becomes vertical to space. The XYZ coordinate system in a figure is actually set as the field where an XY 
plane is parallel to the level surface, and the Z-axis is set as perpendicular above. The direction in alignment with a Y-axis is the 
scanning (scan) direction. 
[0042] 

A scanned type projection aligner concerning this embodiment is provided with a stage device etc. which have the light source 1 , 
illumination-light study system IL, the projection optical system 24, the reticle stage 1 9, and the wafer stage 26, and is constituted. 
[0043] 

Adsorption maintenance is carried out on the reticle stage 19 laid on the reticle surface plate 22, and a scan of the reticle (mask) 18 
in which a pattern which should be transferred was formed is attained in the direction of Y in a figure in the reticle surface plate 22 
top by the reticle stage 1 9. The reticle side moving mirror 20 is formed on the reticle stage 1 9, the reticle side moving mirror 20 is 
countered and the reticle side laser interferometer 21 is arranged. A measurement value by the reticle side laser interference system 
21 is supplied to an unillustrated stage control apparatus, and operation of the reticle stage 19 is controlled by this stage control 
apparatus. 
[0044] 

Illumination-light I4 is irradiated by the reticle stage 1 9 by illumination-light study system IL at the reticle 1 8 by which adsorption 
maintenance was carried out Illumination light (diffracted light) which the opening 23 for illumination-light I4 to pass is formed in the 
reticle surface plate 22, and penetrated the reticle 18 passes the opening 23, and enters into the projection optical system 24. And a 
projection image of a pattern on the reticle 1 8 is formed on the semiconductor wafer (induction substrate) 25 as an exposed 
substrate by image formation operation of the projection optical system 24. This projection image exposes photoresist applied to the 
surface of the wafer 25, and a reticle pattern is transferred by the wafer 25 surface. 
[0045] 

Adsorption maintenance is carried out in the wafer stage 26 laid in the wafer surface plate 29, and the scan of the wafer 25 is 
attained in the direction of Y in a figure in the wafer surface plate 29 top by the wafer stage 26. The wafer side moving mirror 27 is 
formed on the wafer stage 26, the wafer side moving mirror 27 is countered and the wafer side laser interferometer 28 is arranged. 
The measurement value by the wafer side laser interference system 28 is supplied to said stage control apparatus, and the operation 
is controlled so that the wafer stage 26 moves synchronous to movement of the reticle stage 19 with this stage control apparatus. In 
addition to the scan which meets in the direction of Y, step moving of the wafer stage 26 can be carried out now about the direction 
of X, and the direction of Y. Making an XY direction carry out step moving of the wafer 25 one by one, in order to transfer the 
projection image of a reticle pattern, respectively to two or more shot regions set up the whole surface on the wafer 25, the scanning 
(scan) exposure to the direction of Y is repeated, and is performed. 
[0046] 

Illumination-light In ejected from the light sources 1 , such as a KrF (krypton fluoride) excimer laser (wavelength of 248 nm), an ArF 
(argon fluoride) excimer laser (wavelength of 193 nm), and F2 (fluorine molecule) laser (wavelength of 157 nm), is supplied to 
illumination-light study system IL 
[0047] 

The composition of illumination-light study system IL is as follows. Illumination-light lrj supplied from the light source 1 is drawn by 
the polarization mirror 2 and the plastic surgery optical systems 3 and 4, and enters into the polarization controlling element 
(adjusting device) 5. The details of the polarization controlling element 5 are mentioned later. 
[0048] 

Illumination-light Ij which passed the polarization controlling element 5 enters into the 1st illumination equalization component 6, such 
as a fly eye lens and a diffraction grating. The light flux which ejected the 1st illumination equalization component 6 enters into the 
2nd illumination equalization component 9, such as a fly eye lens, through the relay lenses 7 and 8. The Lighting Sub-Division aperture 
diaphragm (sigma diaphragm) 10 is formed in the injection side of the illumination equalization component 9. A diaphragm of the 
circular diaphragm (tris diaphragm) with a radius strange good as the Lighting Sub-Division aperture diaphragm 1 0, and zona- 
orbicularis form, The deformation illumination diaphragm etc. which have two or more openings can be used, and these can be 
arranged on a pivotable revolver and can be selectively arranged now by rotating and positioning this revolver suitably. 
[0049] 

The light flux which ejected the Lighting Sub-Division aperture diaphragm 10 results in the field diaphragm 14 through the relay lens 
11, the bending mirror 12, and the relay lens 13. The field diaphragm 14 (shaping device) is the equipment thru/or the component 
which restricts the lighting field on the reticle 1 8. 
[0050] 

This exposure device is a scanned type exposure device, and since the reticle 18 and the wafer 25 scan in the direction of Y when 
exposing, the lighting field on the reticle 18 is made into slit shape (here rectangle) short in the direction of Y long in the direction of 
X in a figure. For this reason, the form of the field diaphragm 1 4 has become in the direction of X in a figure with the long rectangle 
short to a Z direction in consideration of the reflection property of the bending mirror 1 7. In order to adjust the width of a slit, when 
the diaphragm which specifies the both ends of the Z direction of the field diaphragm 14 is movable composition at a Z direction, 
respectively, it is much more preferred. The same can be said for the direction of X. The light flux which penetrated the field 
diaphragm 14 is bent with the relay lenses 15 and 16, and it is irradiated with it by the reticle 18 through the bending mirror 17. 
[0051] 

The polarization controlling element 5 is an optical element for controlling the polarization condition of illumination-light Iq, and sets 
the polarization condition as a predetermined state. The illumination light irradiated on the reticle 18 is linear polarization in general, 



http://ww4.ipdl.inpit.gojp/c^ 4/5/2011 



JP,2004- 1 79 1 72,A [DETAILED DESCRIPTION] Page 6 of 1 4 



and a predetermined state is in the state where the polarization direction (the direction of the electric field vector of light) becomes 
in the direction of X in a figure. In the equipment shown in drawing 1 , it will set up so that the polarization direction in the injection 
position of the polarization controlling element 5 may also become in the direction of X. 
[0052] 

Since the usual projection optical system does not contain in the inside a component (a wavelength plate and a polarization beam 
splitter) to which the polarization direction of the illumination light (exposing light) is changed, If the polarization condition of the 
illumination light irradiated on the reticle 1 8 as mentioned above is made parallel with the direction (namely, longitudinal direction of a 
projection optical system view) of X in a figure (if it is made in agreement), The polarization condition of the illumination light 
(exposing light) irradiated by the wafer via a mask and a projection optical system also becomes in general parallel to the longitudinal 
direction of a projection optical system view. Therefore, the following explanation is performed on the assumption that the polarization 
condition of the illumination light irradiated by the reticle and the polarization condition of the illumination light (image formation light) 
irradiated by the wafer are equivalent. 
[0053] 

In an above-mentioned excimer laser and fluorine laser light source, the exit light (illumination-light Iq) turns into linear polarization in 
general. Then, in order to coincide the polarization direction of this linear polarization in the above-mentioned predetermined 
direction, 1/2 wavelength plate which consists of an optical material which has the birefringence of crystal (silicon dioxide crystal), a 
magnesium fluoride crystal, etc., for example is inserted in a predetermined direction. In the optical relative position relation of the 
light source 1 and illumination-light study system IL, when the polarization direction of illumination-light Iq supplied to illumination- 
light study system IL from the light source 1 is in agreement with the above-mentioned predetermined direction (the direction of X) 
from the start, it is necessary not to dare to form such a polarization controlling element 5. 
[0054] 

When the light source 1 emits light flux other than linear polarization like a lamp or random polarization laser, the polarizing filter and 
polarization beam splitter which penetrate only the linear polarization of the above-mentioned predetermined direction are used as 
the polarization controlling element 5. 
[0055] 

Here, there is not necessarily necessity that the illumination light with which the reticle 18 is irradiated is perfect linear polarization, 
and if the great portion of illumination-light intensity (for example, not less than about 80%) is made into predetermined linear 
polarization, the effect of this invention can be demonstrated. Therefore, when using the above-mentioned polarizing filter and a 
polarization beam splitter, if the polarization selection ratio is not less than about 80%, it is enough. When using as a light source 
fluorine laser which does not perform narrow band-ization, illumination-light Iq does not need to perform linear polarization-ization 
beyond it to the illumination light for the same Reason, although it becomes a certain amount of linear polarization and the linear 
polarization which intersects perpendicularly with it is also included. 
[0056] 

Drawing 2 is a top view showing an example of the reticle in the state where it was laid on the reticle stage 1 9. As shown in drawing 
2, in the pattern area 30 of the reticle 18, the patterns 32, 33, and 34 are drawn as main line patterns. These patterns 32, 33, and 34 
are patterns with the thin line width itself, such as a transistor gate, and strict line width uniformity demanded, i.e., the pattern which 
need high precision transfer, and are formed in accordance, with the specific direction, for example, other patterns (figures omitted — 
abbreviated) are drawn in the pattern area 30 — being concerned — others — a pattern, For example, even if it is the circuit pattern 
and transistor gate which are established in the end of this transistor gate, line width is thick like comparison of the pattern etc. 
whose working speed may be slow, and line width uniformity is a loose pattern and is formed in accordance with a direction which is 
different in the patterns 32, 33, and 34. 
[0057] 

According to this embodiment, adsorption maintenance of the reticle 1 8 is carried out on the reticle stage 1 9 so that the direction to 
which the main patterns 32, 33, and 34 have extended may become almost parallel to the direction of X, as shown in drawing 2 . 
Namely, the direction is set up in the direction of X about the patterns 32, 33, and 34 in which the line width is detailed among the 
patterns which should be transferred and in which the line width uniformity becomes very important 
[0058] 

In drawing 2 , the field 31 shown with the dashed line in the pattern area 30 is a field equivalent to the exposure view of the projection 
optical system 24, and its center of the corresponds with the optic axis AX of the projection optical system 24 while it is inscribed in 
the right image range 40 of the projection optical system 24. However, to the right image range 40 of the projection optical system 24, 
eccentricity of the exposure view of the projection optical system 24 is carried out, it may be set up, and the center of an exposure 
view and its optic axis AX of the projection optical system 24 do not correspond in this case. Illumination-light I4 irradiated by the 
reticle 18 by illumination-light study system IL is irradiated by this field. The polarization condition of this illumination-light I4 uses as 
the main ingredients linear polarization which has a polarization direction in the direction of X as the sign E showed it in the figure. 
[0059] 

Since the relatively scan (scan) of the reticle 1 8 and the wafer 25 is carried out in the direction of Y when exposing, with that image 
formation relation maintained, the pattern (pattern 34 grade) which is not into the exposure view 31 in the state of drawing 2 also 
enters in the exposure view 31 one by one by this scan, and is transferred by the wafer 25. 
[0060] 

Next, the relation between the direction of a pattern which is one of the features of this invention, and an exposure view long side 

direction, and the relation of an illumination-light polarization direction are explained. 

[0061] 

Drawing 3 (A) - (C) and drawing 4 (A) - (D), Are the relation between the direction of a pattern, and a polarization direction a figure 
for being shown, and drawing 3 (A) and drawing 4 (A), The case where linear polarization I41 whose polarization direction E^ 
corresponds in the direction of X, respectively, and linear polarization I42 whose polarization direction E2 corresponds in the direction 
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of Y are irradiated by the pattern 36 extended in the direction of X in a figure is expressed. 
[0062] 

Illumination-light and I42 which were diffracted by the pattern 36 extended in the direction of X generate the diffracted light in the 
direction of +Y and -Y, respectively. These diffracted lights are shown by zero-order diffracted-light D01 and primary [ -] diffracted- 
light DM1 and primary [ +] diffracted-light DP1 by drawing 3 (A), and are shown by zero-order diffracted-light D02 and primary [ -] 
diffracted-light DM2 and primary [ +] diffracted-light DP2 by drawing 4 (A) by it. Since the polarization condition of each illumination- 
light I41 and I42 is saved, the polarization condition of each diffracted light, On pupil surface EP of the projection optical system 24, 
the diffracted light D01 in drawing 3 (A). DM1, and DP1 become the linear polarization of the direction of X, and the diffracted light 
D02 in drawing 4 (A), DM2, and DP2 become the linear polarization of the direction of Y. 
[0063] 

Such the diffracted light (diffracted light which spread in the direction of Y from the pattern (pattern of the direction of X) prolonged 
in the direction of X as mentioned above), By image formation operation of the projection optical system 24, after passing pupil 
surface EP, the direction of movement is again refracted in the direction of Y, and it condenses again on the wafer 25, and the 
interference fringe which is an image of the pattern 36 is formed here. And this interference fringe is irradiated by the wafer 25 
(Lighting Sub-Division), and an image is recorded on the photoresist applied to the wafer surface. 
[0064] 

It combines with refraction of the above-mentioned light flux, and the polarization direction rotates in the direction which intersects 
perpendicularly with the direction of movement of light flux. This follows the physical law of the light that the direction of movement 
of light and the direction of an electric field always cross at right angles. 
[0065] 

Although diffracted-light DM2 in drawing 4 (A) and DP2 are the linear polarization of the direction of Y on pupil surface EP, the 
polarization direction changes according to refraction of diffracted-light DM2 and DP2. Drawing 4 (B) is an enlarged drawing near 
[ wafer 25 ] drawing 4 (A), and the polarization direction of diffracted-light DM2 and DP2 turned into a direction which intersects 
perpendicularly with the direction of movement of each light flux, and has shifted from the direction of Y. However, since the direction 
of movement of the diffracted light D02 is a - Z direction, the polarization direction is maintained with the direction of Y. 
[0066] 

The intensity distribution of the interference fringe (image) by such light flux, The square (energy) (intensity distribution IM2 shown as 
the solid line in drawing 4 (C)) of the sum of Y direction component of each polarization (electric field), It is the sum with the square 
(energy) (intensity distribution IM3 shown with the dashed line in drawing 4 (Q) of the sum of the Z direction ingredient of each 
polarization (electric field) (the sum of X ingredient is 0), and is set to intensity distribution IM4 of drawing 4 (D). However, since both 
mark reverses the Z direction ingredient of the electric field of diffracted-light DM2 and DP2 from the relation of the angle of both 
polarization at this time, a phase will shift from intensity distribution IM2 of the image which Y direction component of the electric 
field formed, and that intensity distribution IM3 will reduce that contrast. 
[0067] 

Therefore, since the polarization direction of the illumination light (each diffracted light) irradiated on a wafer is not mutually parallel if 
a polarization direction illuminates the pattern of the direction of X by the linear polarization which is the direction of Y as shown in 
drawing 4 (A), the contrast of the projection image falls and it is not suitable for transfer of a detailed pattern. 
[0068] 

On the other hand, like the diffracted light D01 in drawing 3 (A), DM1, and DP1, the polarization direction of the light flux which has a 
polarization direction in the direction of X on pupil surface EP is maintained in the direction of X, even if the direction of movement of 
light flux is refracted in the direction of Y. And on the wafer 25, the diffracted light D01 to which all polarization directions gathered in 
the direction of X, DM1, and DP1 are irradiated, and an interference fringe is formed as shown in drawing 3 ( B). This interference 
fringe intensity distribution can be found by the square of the sum of the X direction component of an electric field (the sum of Y and 
Z ingredient is 0), and serves as a passage of intensity distribution IM1 in drawing 3 (C). Since this does not have the ingredient which 
the mark reversed unlike the case of drawing 4 (A), it means that the contrast is high. 
[0069] 

Therefore, when a polarization direction illuminates a pattern of the direction .of X by linear polarization which is the direction of X so 
that all polarization directions of illumination light (each diffracted light) irradiated on a wafer may become parallel to the direction of 
X as shown in drawing 3 (A), contrast of the projection image is high and suitable for transfer of a detailed pattern. 
[0070] 

Next, relation between the direction of a pattern and an exposure view long side direction is explained using drawing 5 . The exposure 
view 31 of the projection optical system 24 is shown in drawing 5 . As for form of the exposure view 31, the long side serves as a 
rectangle to which a shorter side met in the direction of Y in accordance with the direction of X. And the center C is in agreement 
with the optic axis AX of the projection optical system 24 in many cases as above-mentioned. 
[0071] 

Point intensity distribution which is an imaging characteristic on the point 39 near an end of the direction of X on such an exposure 
view 31, influence of a theoretic residual aberration of a diffraction limit and the projection optical system 24 — a radial direction and 
the direction of a concentric circle (to the point 39 in drawing 5 , it is in agreement in the direction of X, and the direction of Y, 
respectively) of the projection optical system 24 — spreading (Japanese quince) — it will have. The point intensity distribution 60 
and 61 in a figure expresses the direction section (radial direction section) of X and the direction section (the direction section of a 
concentric circle) of Y of point intensity distribution in a position of the point 39, respectively. Thus, width of breadth of point 
distribution is influence of a residual aberration, and it is common that a direction of a radial direction becomes larger than the 
direction of a concentric circle. Although there is various aberration in a residual aberration, a coma aberration and the chromatic 
aberration of magnification are the main factors which make breadth of point distribution of a radial direction larger than breadth to 
the direction of a concentric circle. 
[0072] 
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Among these, it is difficult for a coma aberration to also remove a design top thoroughly also in respect of a manufacture error. In the 
chromatic aberration of magnification coping with making the projection optical system 24 into a catadioptric system incorporating a 
concave mirror, as soon as it uses a suitable material (for example, fluorite) for chromatic aberration removal abundantly into material 
of a lens which constitutes the projection optical system 24 etc., although removal is possible, There is a problem on which a 
manufacturing cost of a projection optical system rises by any of the technique. 
[0073] 

Since such aberration remains, in a projection optical system, the pattern 37 parallel to the long side direction of the exposure view 
31 cannot receive influence of a residual aberration easily compared with the pattern 38 vertical to the long side direction of the 
exposure view 31, and transfer of a more detailed pattern is attained around the exposure view 31 at it. 
[0074] 

Since the direction is set up in the direction (the direction of the pattern 37) of X about the pattern in which the line width becomes 
very minutely important among the patterns which should be transferred in the line width uniformity, it stops, as for the transfer 
image, influencing by the aberration of the above-mentioned radial direction according to this embodiment. Therefore, even if it uses 
the same projection optical system as the former, it becomes possible to resolve a more detailed pattern. Since the illumination light 
irradiated from illumination-light study system IL is also the linear polarization of the direction of X which is the optimal Lighting Sub- 
Division for the pattern of the above directions (direction parallel to the long side direction of the exposure view 31) of X, it can 
resolve a much more detailed pattern compared with the former. 
[0075] 

Or if the degree of detail of the pattern to expose may be comparable as the former, the acceptable value of the residual aberration 
of the radial direction of the projection optical system 24 to be used can be loosened compared with the conventional projection 
optical system. Especially, since the cost cut of a projection optical system can be aimed at, relaxation of a magnification aberration 
acceptable value enables it to provide an inexpensive projection aligner. 
[0076] 

Chromatic aberration correction of the projection optical system 24 remains as it is, and can also ease spectral band width of the 
light source 1 . In the case of narrow band-ized laser, relaxation of spectral band width means simplification of a laser narrow band- 
ized element, increase of a laser output and extension of a narrow bandHzed element life are brought about, and improvement in 
throughput of an exposure device and running cost ****** of a narrow band-ized element enable reduction of a running cost of an 
exposure device. 
[0077] 

By the way, although it was made to irradiate the reticle 18 with illumination-light I4 which uses a polarization direction parallel to the 
direction of X as the main ingredients in an embodiment mentioned above, It may be preferred to make a polarization condition of 
illumination light irradiated on the reticle 1 8 depending on a pattern to expose into unpolarized light (available light) or circular light 
thru/or elliptically polarized light. Then, in this embodiment, it is desirable to consider the polarization controlling element 5 as 
removable composition, or to consider a direction of movement of illumination light as composition pivotable as the axis of rotation. 
[0078] 

For example, when the light source 1 is a laser light source which emits light flux of linear polarization in general and uses 1/2 
wavelength plate as the polarization controlling element 5. As shown in drawing 6 , the polarization controlling element 5 is constituted 
from the 1/4 wavelength plates 51 and 52 of two sheets, and light flux 1^ ejected can be made into linear polarization by each rotation 
which set the axis of rotation as a direction of movement of illumination-light In. or it can be considered as circular light. 
[0079] 

Namely, in making exit light 1^ into linear polarization. What is necessary is to arrange a mutual major axis direction of the 1/4 
wavelength plates 51 and 52, and just to set up the direction in the middle direction of a polarization direction of incident light In, and 
a polarization direction of a request of exit light I-| . What is necessary is to coincide a major axis direction of the 1/4 wavelength plate 
51 by the side of a light source with a polarization direction of incident light In, and just to set up a major axis direction of the 1/4 
wavelength plate 52 of another side in the direction rotated 45 degrees to the above-mentioned polarization direction, in order to 
make exit light 1^ into circular light. 
[0080] 

When the light source 1 is what ejects unpolarized light, a polarization condition of illumination-light I4 irradiated on the reticle 1 8 can 
be made variable by carrying out attach/detach of a polarizing filter and a polarization beam splitter as the polarization controlling 
element 5. 
[0081] 

Although a pattern of a mask was transferred to a substrate after a mask and a substrate had carried out relative displacement, and 
an exposure device of a step and scanning method to which step moving of the substrate is carried out one by one was explained by 
this embodiment, Using an exposure view of form provided with a long side direction and a short side direction, after a mask and a 
substrate have stood it still, a pattern of a mask may be transferred to a substrate, and it may expose by a step-and-repeat system 
to which step moving of the substrate is carried out one by one. An exposure device with which this step-and-repeat system is 
applied, It differs in that it exposes in the state where a mask and a substrate were made to stand it still mutually, to an exposure 
device of a step and scanning method, and other composition can be carried out to the same composition as an exposure device of a 
step and scanning method. In an exposure device of this step-and-repeat system, in applying this invention, A polarization direction of 
illumination light is adjusted for a pattern of a mask by the polarization controlling element 5, and it is possible to rotate the field 
diaphragm 14 to a circumference of an optic axis of an illumination-light study system, and for it to be also mutually parallel in a long 
side direction of an exposure view of a projection optical system and a polarization direction of illumination light. When a polarization 
direction of illumination light supplied from a light source is in agreement with a predetermined direction from the start, it is also good 
to rotate the field diaphragm 14, without providing a polarization controlling element. 
[0082] 
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In making the light source of an exposure device into vacuum ultraviolet light, such as F2 laser, the material of transmitted light study 
components, such as a lens to be used, uses what is called modified quartz like fluoride crystals, such as fluorite with high 
permeability to vacuum ultraviolet light, and quartz of the fluoridation. It is necessary to use it about an optical path with high rare gas 
and nitrogen gas of transmissivity to vacuum ultraviolet light, carrying out inert gas replacement. 
[0083] 

By the way, in the exposure device which uses F2 laser as a light source, a material usable as a lens adopted as an illumination-light 
study system or a projection optical system is substantially limited to fluorite on the relation of transmissivity. Although fluorite is a 
crystal belonging to cubic system and it was thought that a double reflex peculiar to a crystal was not generated conventionally, 
International in May, 2001. In the 157-nm symposium (it holds by California [ U.S. ] DANAPOINTO) which SEMTECH (Semiconductor 
Manufacturing Technology Institute) sponsored, In the vacuum ultraviolet area, having a double reflex also with fluorite peculiar to a 
crystal was announced by NIST (National Institute of Standardsand Technology: rice countries beacon semi- technical research 
center). 
[0084] 

In the exposure device which uses conventional random polarization Lighting Sub-Division, the double reflex of the lens material 
which constitutes an illumination-light study system hardly influences final image formation performance. Therefore, the peculiar 
double reflex of the fluorite lens arranged at an illumination-light study system was not made an issue of until now. 
[0085] 

However, like this invention, when a mask pattern is illuminated by linear polarization, there is a possibility that rotation of the 
polarization direction accompanying the peculiar double reflex of the fluorite lens in an illumination-light study system may pose a 
problem. That is, there is a possibility that the polarization direction of the illumination light where the peculiar double reflex of a 
fluorite lens acts like 1/2 wavelength plate or 1/4 wavelength plate, and illuminates a mask pattern side may shift from the direction 
of desired. According to the place within a mask pattern side, there is also a possibility that the polarization conditions of the 
illumination light may differ. Therefore, in the exposure device which made F2 laser the illumination light source and adopted a 
crystalline material like fluorite as the illumination-light study system, it is desirable to take the following measures. 
[0086] 

That is, (they may be A sheets) in several predetermined sheets among the fluorite lenses (S sheets) arranged in an illumination-light 
study system, Coincide the optic axis with the [111] axes of a crystal axis, and the lens of the predetermined leaves (they may be a 
sheets) of them, and the remaining lens (A-a sheets), B lenses (= S-A sheets) which arrange by making an optic axis into a center of 
rotation so that the crystal orientation may rotate 60 degrees mutually, and remain, The optic axis is coincided with the [100] axes of 
a crystal axis, and, as for the lens of the predetermined leaves (b sheets) of them, and the remaining lens (B-b sheets), it is desirable 
to cope with to arrange so that the crystal orientation may rotate 45 degrees mutually etc. by making an optic axis into a center of 
rotation. 
[0087] 

Drawing 7 shows the case where the above-mentioned measures are taken to the lens in the illumination-light study system of four 
sheets as an example, and each of the four lenses LI located in a line in accordance with the optic axis LAX of an illumination-light 
study system, L2, L3, and L4 is lenses which consist of fluorite. Among these, the lens L1 and L2 are lenses in which the optic axis 
(the optic axis LAX of an illumination-light study system and coincidence) corresponds with the [1 00] axes of a fluorite crystal, And 
the crystal axis ([010] axes and [001] axes) of the fluorite crystal in both lens side inboard (inside of the field which intersects 
perpendicularly with the optic axis LAX) has a relation rotated 45 degrees as it was illustrated. 
[0088] 

The lens L3 and L4 are lenses in which the optic axis (the optic axis LAX of an illumination-light study system and coincidence) 
corresponds with the [1 1 1] axes of a fluorite crystal, And the crystal axis ([0-1 1] axis, [-110] axis, and [-101] axis) of the fluorite 
crystal in both lens side inboard (inside of the field which intersects perpendicularly with the optic axis LAX) has a relation rotated 60 
degrees as it was illustrated. 
[0089] 

The polarization condition of the illumination light in a mask pattern side can be made into desired linear polarization by taking such 
measures against an illumination-light study system, and it becomes possible to fully demonstrate the effect of this invention. 
[0090] 

When fluorite is adopted as the lens within a projection optical system, about the influence which a peculiar double reflex has on the 
image formation performance of a projection optical system. . [ with which crystal axis the optic axis of each fluorite lens to be used 
is coincided, and ] That or it can solve by optimizing whether an optic axis is made into a center of rotation, is rotated how many 
times, and each lens is arranged, SPIE in March, 2002 (reported by an invention-in-this-application person's etc. paper in 
International Society for Optical Engineering Microlithograpy Symposium, etc.) 
[0091] 

Although the embodiment mentioned above has explained as a premise that a component (a wavelength plate and a polarization beam 
splitter) to which the polarization direction of the illumination light (exposing light) is changed is not included in the inside of a 
projection optical system, In a certain kind of catadioptric system, what contains polarization condition change components, such as a 
wavelength plate and a polarization beam splitter, in it exists. Also in this case, the exposure view of a projection optical system 
serves as slit shape in many cases. However, the polarization condition of the illumination light illuminated by the reticle and the 
polarization condition of the illumination light (exposing light) irradiated at the wafer side are changed by the above-mentioned 
polarization condition change component, and also when the relation between the exposure view slit longitudinal direction in both and 
a polarization direction stops being in agreement, they have it 
[0092] 

In applying this invention to the exposure device which has such a projection optical system, It is desirable to set up so that the 
polarization condition of the illumination light (exposing light) eventually irradiated with the polarization condition of the illumination 
light with which a reticle is irradiated by the wafer surface through the above-mentioned projection optical system may become a 
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longitudinal direction of the exposure view slit in a wafer surface and parallel. On the contrary, even if it sets up the illumination light 
by the side of a reticle become a longitudinal direction of the exposure view slit by the side of a reticle, and parallel, Since the 
polarization condition of the illumination light (exposing light) which enters into a wafer will be in the state which is not preferred if the 
polarization condition by a projection optica! system is changed by the above-mentioned polarization condition change component, 
the effect of this invention cannot be acquired. 
[0093] 

By the way, in the embodiment mentioned above, although it supposes that a gas (gas with little absorption to air or ultraviolet rays) 
exists in the space between a projection optical system and a wafer, this invention is not limited to this and a liquid may be filled in 
the space between a projection optical system and a wafer. It is this, i.e., a dipping optical system, and when only 1 for the refractive 
index of the above-mentioned liquid reduces the wavelength of the illumination light (exposing light) irradiated by the wafer, it is a 
thing of the resolution of an exposure device which realizes improvement further. 
[0094] 

In a dipping optical system, only 1 for the refractive index of the above-mentioned liquid is reduced compared with the case of the 
optical system whose sine value of the angle which the zero order light in the above-mentioned liquid of the illumination light at the 
time of exposing the pattern of an identical pitch in an identical wavelength (exposing light) and primary light make is not dipping. If 
this is said conversely, also in the projection optical system of the same composition, it will mean that the numerical aperture is 
expandable by the refractive index of the above-mentioned liquid, and this will be the main factor of the above-mentioned 
improvement in resolution. 
[0095] 

However, it is under [ photoresist / in which the latent image of a pattern is actually formed ] setting, Even if it is the usual optical 
system which is not dipping even if it is a dipping optical system, since the refractive index of photoresist is the same, the sine value 
of the angle which the zero order light of the illumination light at the time of exposing the pattern of an identical pitch in an identical 
wavelength (exposing light) and primary light make becomes the same in both. Therefore, in the dipping optical system which should 
expose a much more detailed (a pitch is fine) pattern compared with the usual optical system, If the polarization condition of the 
illumination light (exposing light) irradiated by the resist is not preferred, since the gap of the polarization direction between the 
diffracted lights (exposing light) of each degree in a resist is large, the fall of much more image contrast will arise. Therefore, when 
this invention is applied to a dipping projection optical system, much more effect will be acquired compared with the case where this 
invention is applied to the projection optical system which is not the conventional dipping. 
[0096] 

Next, in C-MOS-LSI which is the mainstream of present Integrated Circuit Sub-Division, the thing in which the electron device was 
formed on the surface of the silicon crystal whose wafer surface corresponds with the <100> sides of a crystal is common. In C- 
MOS-LSI, although the pair of the transistor of n-MOS and the transistor of p-MOS is formed on the surface of a silicon wafer, when 
the surface uses the wafer which is the <100> sides of a crystal as mentioned above, there is a problem that the mobility of the hole 
(electron hole) of p-MOS transistor is low. 
[0097] 

On the other hand with a silicon wafer (namely, wafer whose crystal axes vertical to the surface are [111] crystal axes) coincided 
with <1 1 1> sides of a crystal, a wafer surface. Since mobility of an electron and a hole to [1-10] axial orientation within the <1 1 1> 
side and a direction within <1 1 1> sides equivalent to this is large, much more high-speed operation of C-MOS-LSI becomes possible. 
An equivalent direction is a direction which at least a direction where an order of each index interchanged reached [ direction ], and 
reversed a mark of at least one index here, A direction which exists in <1 1 1 > sides in it as above-mentioned turns into [-1 1 0] axial 
orientation, [10-1] axial orientation, [-101] axial orientation, [01-1] axial orientation, and [0-11] axial orientation. 
[0098] 

[1-10] axis or axes equivalent to this are three directions which cross at an angle of 120 degrees in <1 1 1> sides of a crystal, 
respectively. Therefore, the direction of [ within <1 1 1> sides which intersect perpendicularly with this direction ], i.e., an axis which 
exists in [11-2] crystal axis or <111> sides equivalent to this. In parallel with (for example, [1-21] crystal axis, [2-1-1] crystal axis, 
etc.), if a longitudinal direction of a gate pattern is formed, An electron in a MOS transistor including the gate and the move direction 
of a hole can be coincided with [1-10] axial orientation where mobility is big, or [-110] axial orientation, and much more high-speed 
operation of C-MOS-LSI becomes possible, 
[0099] 

As for a pattern direction on a reticle, since drawing precision (pattern width homogeneity) of a minute pattern which is not parallel to 
the neighborhood is inferior to a parallel minute pattern to a reticle of a square outside actually here, it is preferred to keep step with 
direction of a neighborhood of a square of a reticle outside. However, if one of [1-10] axis of three directions which cross at an angle 
of 120 degrees in <1 1 1> sides of the above-mentioned crystal, respectively, or axes equivalent to this is coincided with one of the 
reticle outsides, other two directions will turn into a direction which is not preferred on formation accuracy of a reticle pattern. 
Therefore, when a crystal axis vertical to the surface realizes more nearly high-speed C-MOS-LSI using a wafer which is [111] axes, 
it will be necessary to arrange a longitudinal direction of an usable gate pattern in the one direction ([-112] axis and the any 1 
direction of [ in shaft orientations equivalent to this ]) substantially. Hereafter, this point is considered. 
[0100] 

Drawing 8 (A) is a figure with which a crystal axis vertical to the surface expresses a direction of a silicon crystal within a wafer 
surface of a silicon wafer which is [111] axes. That is, a wafer surface is in agreement with <11 1> sides of a silicon crystal. [111] axes 
are directions vertical (that is. vertical to a wafer surface) to space, and as illustrated in a wafer surface, A crystal axis ([0-1 1] axis, 
[-110] axis, and [-101] axis) equivalent to [110] axes which are an electron and a direction with big mobility of a hole is located in a 
line with an angle interval which is 1 20 degrees. In the figure, a hand of cut of a wafer is set up in the predetermined direction, and [- 
1 1 0] axis and a Y-axis of Drawings are considering it as a match. 
[0101] 

In order to speed up working speed of a MOS transistor, Since it is desirable to make it in agreement with the above-mentioned [110] 
axis or shaft orientations equivalent to this, an electron in a transistor, and the move direction of a hole as a longitudinal direction of 
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a gate pattern, As shown in drawing 8 (A) as the gate pattern Gl, G2, and G3, it is desirable to carry out orientation in the direction 
which intersects perpendicularly with [1 1 0] axes or shaft orientations equivalent to this. Therefore, a longitudinal direction of a gate 
pattern in the case of drawing 8 (A), The gate G1 where [11-2] shaft orientations (this is in agreement with the X-axis of Drawings) 
which intersect perpendicularly with [-110] shaft orientations in <1 1 1> sides serve as a stretcher, the gate G2 where [1-21] shaft 
orientations which intersect perpendicularly with [-101] shaft orientations in <111> sides serve as a stretcher, Or it is preferred that 
[2-1-1] shaft orientations which intersect perpendicularly with [0-1 1] shaft orientations in <1 11> sides are arranged in the three 
directions which had 1 20 rotation relations mutually [ of gate G3 used as a stretcher ]. 
[0102] 

The field EXF of the rectangle surrounded with the dashed line in drawing 8 (A) is an exposure field area of the projection optical 
system of the exposure device of this embodiment, and its long side direction of the corresponds with the longitudinal direction of the 
direction of X in a figure, and the coincidence G1, i.e., the above-mentioned gate, and [1 1-2] shaft orientations of a silicon crystal. 
[0103] 

Drawing 8 (B) is a plan of the reticle used with the exposure device of this embodiment. Although the original edition of the pattern 
which should be transferred is drawn in the pattern area PA, With the accuracy of EB (electron beam) drawing machine etc. which 
draw a pattern, the drawing precision (line width accuracy and drawing accuracy of position) has it, when the pattern is a direction 
(the inside of a figure the direction of X and the direction of Y) parallel [ outside neighborhood of the reticle (square) itself ], and in 
the case of a direction leaning to it, it becomes low. [ expensive ] 
[0104] 

Therefore, in order to form a highly precise pattern on a wafer, it is preferred to set up a longitudinal direction of a pattern on a 
reticle in the direction parallel [ reticle outside neighborhood ] of X and the direction of Y like pattern P1 and P2, and, under the 
present circumstances, a pattern of such a direction is generally used. 
[0105] 

When the surface uses a wafer which is <11 1> sides like drawing 8 (A), Since the direction of a desirable gate pattern is limited in the 
three directions in every 1 20 degrees, A longitudinal direction of a gate pattern which fills simultaneously restrictions of drawing 
precision of the above-mentioned reticle pattern and restrictions from transistor working speed will be limited only in the direction of 
the gate pattern G1 parallel to the direction of X in drawing 8 (A). 
[0106] 

It faces manufacturing a semiconductor device and other electron devices using the projection aligner concerning this embodiment 
mentioned above, When the projection aligner of this embodiment arranges the pattern directivity which provides high resolution, and 
the directivity of the pattern which becomes settled from a viewpoint of the above-mentioned transistor working speed and reticle 
drawing precision, the electron device in which much more high-speed operation is possible can be manufactured. 
[0107] 

Namely, the silicon wafer (that is, a surface altitude is in agreement with [111] axes) in which the surface corresponds with the <1 1 1> 
sides of a crystal is used, This silicon wafer is laid on the wafer stage (26) of a projection aligner so that [-1 10] axis may be in 
agreement with the short side direction of a projection optical system exposure view (that is, the [1 1-2] axis is in agreement with the 
long side direction of a projection optical system exposure view like), The longitudinal direction of the detailed gate pattern on a 
reticle is arranged so that it may be in agreement with the long side direction of a projection optical system exposure view, and the 
polarization direction of the image formation light flux which results on a wafer as mentioned above illuminates by the abbreviated 
linear polarization of the polarization direction (the direction of an electric field) which is mostly in agreement with the long side 
direction of a projection optical system exposure view. 
[0108] 

It becomes possible to carry out exposure transfer of the gate of the direction which was suitable for high-speed operation on the 
silicon crystal to high degree of accuracy more with more detailed line width by this, and it becomes possible to improve the 
performance of an electron device substantially. 
[0109] 

Although the index of the crystal axis under above-mentioned explanation made the vertical upper direction [111] shaft orientations 
to the wafer surface and the index of other axes was determined based on this, Even if it writes the direction of other axes as an axis 
(axis which reversed the mark of the axis which rearranged an order of the index, and a part of indices) equivalent to [111] axes, such 
as [11-1] axis and [1-1 1] axis, essence does not change this axis at all. Therefore, they may be other axes as long as it is [0-11] axis 
of the silicon wafer surface shown in drawing 8 (A), [-110] axis, and an axis equivalent to [110] axes also about [-101] axis. If it is an 
axis which intersects perpendicularly with an axis also with an axis equivalent to the [1 10] axes which exist in a field equivalent to 
<1 1 1> sides which should make the exposure view long side direction of a projection optical system agree (i.e., if it is an axis 
equivalent to [112] axes), it cannot be overemphasized that any crystal axis may be sufficient. 
[0110] 

Since the exposure view long side direction of the projection optical system and the polarization direction of the scanning type 
exposure device of this embodiment of the illumination light correspond in general, resolution and contrast are excellent about the 
pattern which has a longitudinal direction in the direction parallel to an exposure view long side direction. To therefore, the silicon 
wafer whose crystal axes vertical to the surface are [111] axes. It is suitable especially to form the gate pattern equal in the one 
direction, and adds, By setting up the crystal orientation of the silicon wafer whose crystal axes vertical to the surface are [111] axes 
so that any 1 direction in the axial orientation within an exposure view long side direction, [11-2] axis, and <1 1 1> sides equivalent to 
this may become parallel, As a result of fulfilling the above-mentioned desirable conditions, the electron device in which high-speed 
operation is possible can be manufactured. 
[0111] 

It can perform easily coinciding an exposure view long side direction and a predetermined crystal axis of a wafer by the same 
technique as PURIARAIMENTO which the usual exposure device performs by forming a notch, an orientation flat or identification 
marking, etc. in the predetermined direction of the periphery of a wafer. 
[0112] 
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There is no necessity that a direction vertical to the surface and [111] axes of a crystal axis of the above-mentioned wafer 
correspond thoroughly, and if it is less than about 5 times at an angle, an effect of this invention can fully be demonstrated. 
[0113] 

By the way, if a crystal axis vertical to the surface uses a wafer (it is also henceforth called [110] wafers) which is [110] axes, A 
wafer (it is also henceforth called [100] wafers) whose crystal axes vertical to the surface currently conventionally used by C-MOS- 
LSI are [100] axes, Rather than a case where a vertical crystal axis uses a wafer (it is also henceforth called [111] wafers) which is 
[111] axes on the surface of the above, it becomes possible to raise working speed of a transistor on a wafer further. 
[0114] 

However, also in this case an electron in a transistor, or the move direction of a hole, Improvement in working speed is attained only 
about a case where it is made in agreement with shaft orientations equivalent to [-110] axis among the surfaces of a wafer (namely, 
wafer whose surface is <1 10> sides of a crystal) whose crystal axes vertical to the surface are [110] axes in general as shown in 
drawing 9 (A). 
[0115] 

Therefore, the longitudinal direction of the transistor gate pattern which should be formed on a wafer should be limited in the 
direction of X in a figure as the pattern G4 shown in drawing 9 (A). In [-110] axis or shaft orientations equivalent to this, in 
accordance with the direction of Y in a figure, [00-1 ] axis or shaft orientations of the crystal orientation in the wafer shown in 
drawing 9 (A) equivalent to this correspond in the direction of X in a figure. The direction of X is a direction which was in agreement 
with the polarization direction of the main ingredients of polarization (linear polarization) of the illumination light of the exposure 
device of this embodiment in accordance with the long side direction of the view EXF of the projection optical system of the 
exposure device of this embodiment 
[0116] 

Thus, by arranging [1 1 0] wafers to the exposure device of this embodiment in the above-mentioned hand of cut (namely, hand of cut 
that the [001] axes of the polarization direction of the main ingredients of polarization (linear polarization) of the illumination light and 
a silicon crystal or an axis equivalent to this becomes parallel), An electron and the move direction of a hole, On a wafer, [110] An 
electron. And [-1 10] which is a direction with big mobility of a hole. Or it becomes possible to be more minutely highly precise and to 
transfer the gate pattern of the transistor (namely, transistor with a longitudinal direction of the gate pattern which intersects 
perpendicularly with an electron and the move direction of a hole parallel to the [001] axes of a silicon crystal, or an axis equivalent 
to this) made into a direction equivalent to this. 
[0117] 

This enables it to manufacture an electron device (C-MOS-LSI) much more more nearly high-speed than before. 
[0118] 

Drawing 9 (B) is a reticle plan used in this case. The original edition of the pattern which should be transferred is drawn in the pattern 
area PA. However, since the direction of a desirable gate is limited in the one direction when the surface uses the wafer which is 
<110> sides like drawing 9 (A), the longitudinal direction of the pattern original edition will also be limited only in the direction of the 
gate pattern G4 parallel to the direction of X in drawing 9 (A). 
[0119] 

A semiconductor wafer (silicon wafer) may be distortion silicon proposed these days. Distortion silicon is a wafer surface portion in 

which C-MOS-LSI is formed, and the crystal structure of a semiconductor has an intentional distortion (elasticity). 

[0120] 

For example, a silicon germanium crystal with a bigger grating constant than a silicon crystal is formed as a thin film on the surface of 
a silicon wafer, It is pulled in response to the influence of the grating constant of a lower layer silicon germanium crystal, and the 
crystalline lattice is expanded and contracted, and when a silicon crystal is again formed as a thin film on it, the silicon layer (surface) 
of the top layer is distorted. As a result, the electron in the silicon layer (surface) of this top layer and the mobility of a hole can rise, 
namely, the working speed of a transistor can be improved. 
[0121] 

Generally, although this distortion is produced in general isotropic in a wafer surface, it is also possible to limit this distortion in the 
one predetermined direction by a predetermined process. For example, if membrane formation of the above-mentioned silicon 
germanium film and the silicone film to the upper layer are formed on the [110] sides of a silicon wafer, the distortion direction will 
also be limited in the about 1 direction. 
[0122] 

Thus, a surface distortion direction in the wafer limited in the one predetermined direction. Since the electron in the surface or the 
mobility of a hole also serves as the maximum towards intersecting perpendicularly with the one above-mentioned predetermined 
direction or this, It becomes possible to improve the working speed of a transistor substantially because the above-mentioned 
electron within the transistor or the mobility of a hole doubles the formation direction of a transistor in the direction used as the 
maximum. 
[0123] 

In this case, as for the longitudinal direction of the gate pattern of a transistor, it is desirable to make it agree in the direction the 
direction and the mobility of the above-mentioned electron or a hole cross at right angles to the direction used as the maximum, and 
it is desirable for the longitudinal direction of the gate pattern of all the transistors on a silicon wafer to gather in the one direction. 
[0124] 

Since a wafer is exposed by the illumination light which includes many linear polarization parallel to the long side direction of the 
exposure view of the rectangle of a projection optical system in the exposure device of this embodiment, When exposing the above- 
mentioned un-isotropic distortion silicon wafer by setting up the gate pattern of a transistor in parallel with the long side direction 
(the 2nd direction) of the exposure view of a projection optical system. Compared with a conventional exposure device and exposure 
method, line width controllability is better and transfer of a highly precise and detailed gate pattern is attained, namely, the above — 
at least one [ the electron in the surface of an un— isotropic distortion silicon wafer or ] mobility of a hole with the direction used as 
the maximum. By the thing which this exposure device supplies and to expose by making the polarization direction (the direction of an 
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electric field) of the illumination light of linear polarization intersect perpendicularly, and arranging it in general. The homogeneity of 
the line width of the gate pattern in the electron device to manufacture and line width can be further raised rather than before, and it 
becomes possible to manufacture an electron device much more more nearly high-speed than adoption of a distortion silicon wafer, 
and the conventional electron device conjointly. 
[0125] 

At an above embodiment, although explained as an electron device supposing C-MOS-LSI, it is not limited to such C-MOS-LSI, and it 
cannot be overemphasized that this invention is what should be adapted also like manufacture of n-MOS, p-MOS, or other devices. 
[0126] 

It is widely applicable also to the exposure device for the liquid crystals which are not limited to the exposure device for 
semiconductor device manufactures as a use of an exposure device, for example, carry out exposure transfer of the liquid crystal 
display element pattern to a square-shaped glass plate, and the exposure device for manufacturing a thin film magnetic head. It is 
applicable also to the exposure device for manufacturing a micromachine, a DNA chip, a mask, etc. 
[0127] 

While the exposure device of this embodiment includes the illumination-light study system and projection optical system which 
comprise two or more lenses in the main part of an exposure device and carries out optical adjustment, It can manufacture by 
attaching to the main part of an exposure device the reticle stage and wafer stage which consist of many machine parts, connecting 
wiring and piping, and carrying out comprehensive adjustments (electric adjustment, operation confirming, etc.) further. As for 
manufacture of an exposure device, it is desirable to carry out in the clean room where temperature, an air cleanliness class, etc. 
were managed. 
[0128] 

The step to which a semiconductor device generally performs the function and performance design of a device, The step which makes 
the reticle based on this design step, the step which makes a wafer from a silicon material, It is manufactured through the step which 
carries out exposure transfer of the pattern of a reticle to a wafer [ finishing / a resist application ] with an exposure device, and is 
developed, a device assembly step (a dicing process, a bonding process, and a package process are included), an inspection step, etc. 
[0129] 

it cannot be overemphasized that this invention is not limited to the embodiment mentioned above, and can be variously boiled within 

the limits of this invention, and it can change. 

[0130] 

[Effect of the Invention] 

Since this substrate was exposed illuminating above the linear polarization of a polarization direction parallel to the direction which 
intersects perpendicularly the illumination light (exposing light) which enters into a substrate in the move direction of a mask and a 
substrate by the illumination light used as the main ingredients according to this invention, Contrast of the projection image about the 
line pattern prolonged in the direction which meets in the direction which intersects perpendicularly in the move direction concerned 
can be made high, and high precision transfer of the detailed pattern can be carried out. 
[0131] 

If the degree of detail of the pattern which carries out exposure transfer may be comparable as the former, the acceptable value of 
the residual aberration of the radial direction of a projection optical system can be loosened compared with the conventional 
projection optical system. Since the cost cut of a projection optical system can be especially aimed at by relaxation of a magnification 
aberration acceptable value, this invention enables it to provide an inexpensive projection aligner. 
[0132] 

The chromatic aberration correction of a projection optical system remains as it is, and can also ease the spectral band width of a 
light source. In the case of narrow band-ized laser, relaxation of spectral band width means the simplification of a laser narrow band- 
ized element, increase of a laser output and extension of a narrow band-ized element life are brought about, and, as for Kougami of 
the throughput of an exposure device, and running cost ****** of a narrow band-ized element, reduction of the running cost of an 
exposure device is attained. 
[0133] 

It adds to exposing the linear polarization of a polarization direction parallel to the direction which intersects perpendicularly in the 
move direction of a mask and a substrate using the illumination light used as the main ingredients, Since the direction of patterns, 
such as a gate pattern which carries out exposure transfer on a substrate, was optimized by the relation with the crystal axis of a 
substrate, the device in which high-speed operation is possible can be manufactured. 
[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline composition of the exposure device concerning an embodiment of the invention. 
[Drawing 2] It is a top view of the reticle of an embodiment of the invention. 

[Drawing 3] It is a figure showing the relation between the direction of a pattern of an embodiment of the invention, and a polarization 
direction, and the case where the direction of a pattern and a polarization direction are parallel is shown. 

[Drawing 4] lt is a figure showing the relation between the direction of a pattern of an embodiment of the invention, and a polarization 
direction, and the case where the direction of a pattern and a polarization direction intersect perpendicularly is shown. 
[Drawing 5] lt is a figure showing the exposure view of an embodiment of the invention. 

[Drawing 6] It is a figure showing an example of the composition of the polarization controlling element of an embodiment of the 
invention. 

[Drawing 7] lt is a figure showing the suitable lens arrangement at the time of using a fluorite lens for the illumination-light study 
system of an embodiment of the invention. 

[Drawing 8] It is a figure showing the relation of the formation direction of the wafer crystal axis of an embodiment of the invention, 
and a pattern, and (A) is a top view of a wafer and (B) is a top view of a reticle. 

[Drawing 9] lt is a figure showing the relation of the formation direction of the wafer crystal axis of an embodiment of the invention, 
and a pattern, and (A) is a top view of a wafer and (B) is a top view of a reticle. 
[Explanations of letters or numerals] 
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1 — Light source 

5 — A polarization controlling element (adjusting device) 
14 — A field diaphragm (shaping device) 

18 — A reticle (mask) 

19 — A reticle stage (stage device **) 

24 — A projection optical system 

25 — A wafer (induction substrate) 

26 — A wafer stage (stage device) 
31 — An exposure view 

32-34 — A main pattern 
\q - I4 — Illumination light 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the outline composition of the exposure device concerning an embodiment of the invention. 
[Drawing 2] It is a top view of the reticle of an embodiment of the invention. 

[Drawing 3] It is a figure showing the relation between the direction of a pattern of an embodiment of the invention, and a polarization 
direction, and the case where the direction of a pattern and a polarization direction are parallel is shown. 

[Drawing 4] It is a figure showing the relation between the direction of a pattern of an embodiment of the invention, and a polarization 
direction, and the case where the direction of a pattern and a polarization direction intersect perpendicularly is shown. 
[Drawing 5] It is a figure showing the exposure view of an embodiment of the invention. 

[Drawing 6] It is a figure showing an example of the composition of the polarization controlling element of an embodiment of the 
invention. 

[Drawing 7] lt is a figure showing the suitable lens arrangement at the time of using a fluorite lens for the illumination-light study 
system of an embodiment of the invention. 

[Drawing 8] It is a figure showing the relation of the formation direction of the wafer crystal axis of an embodiment of the invention, 
and a pattern, and (A) is a top view of a wafer and (B) is a top view of a reticle. 

[Drawing 9] It is a figure showing the relation of the formation direction of the wafer crystal axis of an embodiment of the invention, 
and a pattern, and (A) is a top view of a wafer and (B) is a top view of a reticle. 
[Explanations of letters or numerals] 
1 — Light source 

5 — Polarization controlling element (adjusting device) 
14 — Field diaphragm (shaping device) 

18 — Reticle (mask) 

19 — Reticle stage (stage device **) 

24 — Projection optical system 

25 — Wafer (induction substrate) 

26 — Wafer stage (stage device) 
31 — Exposure view 

32-34 — Main pattern 
In ~ U — Illumination light 
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c a * js 2 ] 

1 C 12 n 0 ■ * tl 1 . 

[ a « a 3 3 

9B£KB. 
[ a ft Jl 4 3 

fa*aiE$2>5fa*tt£Bttic 3 i I ft*22,i:?ic, »E7Z?t*}lti:n»»);t 
[ a ft JH 5 3 

Eil!©BftiSE. 
[ a ft JM 6 3 

fflffiKffl***tt. ffl£«»*3*7rtL7»i2S*CHtt7Jl?HW*t. Sti IB Z ^ 

a«Rffl3feVtl»t^«^ct3«;t/Cira';^^««t#tlcvt^m>:t3aftJS 

1 ~5<9l)rtl#-JElc!EH!<4>EftSSE. 
C a ft A 7 3 

[ a ft a 8 3 

»ETZ9t»EBW*?B«r*B«*¥#t*L. 

»EBr#Ri» . «5!*fl*¥*C»itSilJO!t»a^t?i**7CEII!(!)B*R 

s. 

[ a ft JS 9 3 

flu ESTHER, 3t$S*m©*tguES«±<?)B*«if©fi^^lqlC 3 i I ffe«*^|filti 
ja**T3BG*CMBtZC*7»«*T-3tt*«7ClE«l<J>B*Rt. 
[ a ft JR 1 0 3 

«E7xniiSEtavt«iiiiflciBT7a«fic*»rnT-yRit*u. 

HuEEttEffQg^fifott. JBES 1 »filcBXt?»|iO?»>7C^t1t«vr3tt** 
7~9 0lirft»-JScE«!<i)B*Ri. 

[ a ft js i n 
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ft ess* 9*^*3-1*, JiaiESSfflfcSfcoJfciaifiGiciu-z. -vq>%%**<Dto&n<t> 
is^, us©**** i c * t iff ft v t j a*jR 1 ~ 1 ouur 

ft #- aciEft© ftatfti. 
[ a ft js 1 2 ] 

«©**«*c»tr?»ESiw***<p*ft*flcixr?iiaft#. ftse»G*3*<& 

*ft t +*ft * U 7ftftCftft U 7ftft*ft7l) Z C * tftft* t Zftftft 1 1 CftftO 
Bftftft. 

[ a * js 1 3 ] 

A*->ft»ft7llfc7Z9**«*tft 1 aflC»?7attftC»ft7ttoo. »7Z 10 

fflft**±cft»7*izftft*tt, it ft « i ^ifijci^t^!B2^isiiufi¥^^t*t-i 
xuv f-tt©ftft*?ftiwec. »E»z©*flic¥fi«i»**tij«*vr3ft 

c a * * i 4 ] 

ftE7Z7lCBEl?7ttfeftEA?->0"?t'< 5 4 >A?->0E¥£|6]V:ftE»Z£fil 
V»ftaftc¥fiV«?J:7ClSkSUfctt«?B*r7CVt»«^r?ft*Ji1-8CE 

solids. 

[ a X IS 1 5 3 

fflftBft*tt^<&ft*ft;!M0XJ!l±?ft3C*t»«*tZtt*«1 3 X I* 1 4 C E tK 20 

[ a ft js 1 6 ] 

BW*0fc 7X?C»ft7tLfcA*->®*tttft*ftfttrt-U7**±Cft3:T 

nteft«±9-ftftttft%9ft9ftXftftt. »?aimt*rz»ttc»ftu. 

»EStt±cft«7ftZK«*0ft*£flt«ES«±©ft*a»0*¥£fl**ecu 

7.»eYZ^®A*->©«t»ft*tt±cft3r*2*t»«.*7Zft*£ft. 

[ a ft js 1 7 ] 

8aT7?C»*nJi!l£A>->9n. 74>A*->0ft¥£filVfflEB3fcft» 

©s^^iPiv^iiifiSicTffvai^Ticissufe^^^EJtticvtiffftvtiax 30 
js 1 eciB*fl)ftJt»a?. 
[ a * js 1 8 ] 

ftE7X7*ftES«Vtft1 a»c»-57«*3ttC»»rttfctt«?ft**7»C. ft 
ESatSlf<i)fi¥^|6ltt. «EI1»lt!ClSt3cn»avt?i*JJI1 6JB1 7 
ICEfi!<i>E*fifc. 

[ a x js 1 9 ] 

ft*«i~iz©i)r<i#-«cft*®ft**fttHii*7 , A^7«ft**?ft-9T, 
sieiSHT, ^<5ftncsa«»iio*ci 1 1 J Biucsff-ativyj^itfl 

ftfttftl). ftE [1 1 1] «SI>iiil*l£73 C 1 1 - 2] aftfttfcttCftVftflttft 
Aftt. ftEft 2 ^ffilXttftEB*ft»<5fi¥^lRlC-ar ttfettfi?ft Eft Bfl3t?ft E 40 

[ a ft js 2 o ] 

ftEY 7. 0 C » ft 7 ftfcir - h A * - > t , ftE [1 1 - 2] a A ft , JfettCftVii 
S8Aft*£HtiCfff*SIJ;7lC.ftE««±CB*?ZC*t!ftftvr3aftJSl 
9CEft^7 :, A>f7!S3i^ft. 

[ a ft js 2 1 ] 

aftJSl ~ 1 2©urft»-JScEft^B*^ltSU^T , A>f7Sit^»-?J)oT, 
ft E S *S V U 7 . ^©ftBCSHS^IlOftCl 1 0] »a«CSff-lirZ;/',lD>ttSi 
S«t ft I ) . 

ftE [1 1 0] ttftftfcft&tZ [00-1] iiSA«lXttCftV#U*lBA«lt, ftEft 50 
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[tt$A 2 2 ] 

»E7X9C»fl?**lfeir-l*A*->t, Su IE CO 0-1] ttAIA3ll*C4l*¥4i«tt 
^«)VllS«lc¥fi^«ZJ;?C«ffiilES«±luS*$E¥-rZu-i;t^avrZli5KJl2 

1 cEi9f^a«»s*. 
[ a * a 2 3 ] 

»*ffii~12®l)t*fttf-:ScE*0B*»StffllJfc?A4ZHttaft?fc:>7. 
80ES&* U 7, ^<9^ffll<9¥«ftlSS^#il»'>S<vePffSci)1^l5llUSX,«¥^# 
■>IAt»ll, 

I^XttffilEB*«»®«?^fillClXt2^lqllC-artt^«:tfi-?«ilE**tB3tt?C 

[ a * a 2 4 ] 

illE^l^tt^ i ;D>S^®-?$)?U'i:t»f^>;t2IS5KJa23ClEt!!<i)T'A^ZS3i^ 

ft. 

[ IS * Jl 2 5 ] 

&5KJS1 3-1 8 ® lirft #-ac!Ett0B*aft t B Ufe7*fl * X Ktt£ft?fc -a T, 

fluies^vuT, i t©£®csasfiiifl# [1 1 u ssAiscsis-atsvy^ssA 
tatin, 

Kile [ 1 1 1] &A8lVlI£?Z C 1 1 - 2] £A8l£;fe.tt;:*l*#ffi«£Iiiit. HIE 
[ a x « 2 6 ] 

Si E 7 7. 9 CMttt tl)LSr- h A? - > t . AC C 1 1 - 2] IBAffi^fcttCftV^ffiS! 
Cfi«<5f A 4 7 ©SiS^ft. 

[ a * * z 7 ] 

3-1 8®urtl»-JRcE«®B*^actffll)fc7 , A'f 7»tt»«?»j-3T. 
KilESffiVbT. ■t^^ElCSlft^lS)^ CM 0] UliCBSf-atlS'! L» □ > fi A 
tfttill . 

SuE [ 1 1 0] 8SAffiVIl£fZ C 0 0 - 1 ] «SAIU^ttCtlV¥liS$fiAI!lt, 85 E 95 

cnnan^f Aasitss. 

c a * « 2 8 3 

fl0iE7*9G:»jS**lfcir-|>A*->t. ft IE CO 0-1] &A8l2l3:Ctl>:#«i«S3 

7 ClEtKQT-A <f X &flt£ft. 
[ a * A 2 ? 3 

■ XAl 3-1 8 <Mirft»-*CE«©B*a»tffillfc7 , A4 -a"?. 
■JlAtSlI, 

JQE*BII*®B3-Xttas-;K&'>4iS < fct-EOfrBlffafcvazafltMEB 1 36 
I^XttffilEB*^S-9fi?^|6lCl5tt2^lP]IC-ar-tt^tt®-?SulESStB*t^C 
YtftmYtirKsf J. Sl&fift. 

c a * ji 3 oi 

lulESfflIt3;>/'JD>SSAl-?i!f)2C'i:ti|f^Vt2a«Jl2?ClE«K<?)T*A^XS3t^ 
ft. 

C 51 as 9 i? SO « & G 3 
C 0 0 0 1 3 
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* B *J tt . , B 4 B * B * . » K 58 S \ y h 1 . ^©ffiOY^D^An 
. Xl*7 » f- 7 7 ?¥?7 * h yy757<tt«tBl>7K*.rZRCttB**lZB#R 

[ 0 0 0 2 ] 

¥B#*ft DB. BAt" < 7?l/-(*«l?7'A'f Z5«»A>->fl)»«i:m»7li. 
»JKt 1 * A * - y t 4~ 5 fSggCtf:#Jt£* 0 7ffiD U fc. Uf OK (7X5UI* 

b#b im 4i7 u z . 

[ 0 0 0 3 1 

fit. J:'Jffl»BfllC5/7f-L-?*fc. JS 4 , i t9i£fittKi-Fr+5/YU-t , -<?)24 
8nm#£;j&V£o7l)Z#. ^'JSaL«<t)A^Fx+5/Yl/-t*-©l ?3nmtHffl 
ItSICA'hiJli. t U 7 , *mcSBB©»B<S>»5l 5 7 n tn <5 F z U - f - * 

. iSfi 1 26nm^Ar z 1/ - T i)ft^?»s«**vofiar<i?lft**©*at 

«fflrz«:«B*Ra<!>tt*€ffttfcJl7l)Z. 
[ 0 0 0 4] 

* fc . «»*ftfl)*?8<. ( N A ) fcCJ;-*7ea»«RttB;^tt7* 
5)1©?. at**®* V -*®*NA ft HJBfc*r*l7 I) Z. HBBROBBCI* 
. «»*3*®iRSt<!>Mffj&9??a* . tti7, tt«*SB®BJftI«-?tt. *<9T# 
t? l JfflUfei£l'RtH-llt<7*lK^^^tltB3ti£fi<91/1000SS©aS-?H- 

[ 0 0 0 5 ] 

c^j; p 55 7CN A^b^fiiRt^bii . fflR i)*^^asa*^i-?5) z . fflu. b* 

t J. ^C?, ;J\S»?ttJil#XNAOS«*?Stlll7, Sfrfl-sftSttn:*? « 
B^-f-^KtSZfciftC. B* + C. YXn-JlAt, ^©SSS^StJtJIUfe* 
*8»4)tITU + f >IB*Rl#iJt<!)iaVtt-j7ll3. 
[ 0 0 0 6 ] 

X* f >MEft?Sf C^fflrtl Z&&ft$£t*, -Jific-Jfi|cB<, ^ft^BfctZ 
35U0C5S»ll**»S!<?)ll«eH (B*B») t**Z. U © ? * * 9 * C tt . 

$^#£3 7 ft z j§6 e ah z # . B«*»*t«itz:v#-*tt7>i?. c©#3. 

H?ftzraw»«s. ^(DRfStitinfitSJf. a-j^RcWtttzREj&fctz 
©#-»ffi?ftZ. ^©Sfttt, C© J: 7 «££ff*}Sif # . BV ©fiffl^fi 7 t IXC? 

* . * u u •} ?ft z . 

[ 0 0 0 7 ] 

raw* « z v br* « i) ■*aB6R(5ifit9t**s»^«mtR«f. na> 

[ 0 0 0 8 ] 

bwbi c 7 * r > ) t fia 7 a m i* . c©«ffl^iqj^i^ri^iDi-?i?)Z. «£^t. r 

S»<<)iK7^Fa1fi>:«ZCVttSl). 
[0009] 

[f§B8#l?;* U J: ? * t Z iffi] 

±!e©<fc?IC. 7 + t >BB3tflfi?B*r*lZ B*X 'J 7tt. - £ B C D I) 7 tt tt B% 
SBgRBCJc-^ttiJftZe®?*)';. *tfl>fltlC«b7«:«*3*<!>ttBtt«*»<b 

tjfeii). a * - > <ptt?»tt e*<b t z . 
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[00 1 0 ] 

-t . ^ftvistzfiisicTiiTi*. i/ f o h \ i x a vmnjEg. ( X * -r > ) C & -> 

[001 1 ] 

V:^?, -&«)IC3fe$£cl*. t©lS«ftttt*fc*1t*iDUItf»fctZ. & & E * 8 
[0012] 

» a si j* * ) * . tt«*s**iiit*«*T7H*Haiioc:sc3tJK* (H*nsais» 10 

[0013] 

* 4S1ICJ: y U > X*fi8#ffiM7±B U 7 b * J . -15. % 51? ft I I/ - * - (x* 

v y i/ ) ©M*tit«<-r^c>; c * * ft ) ? . 6iDm©««ti&j<r?cvfc 

°r«g?ttift7#. 1/ ftC * «; <i> W ;*) 13: £ T L . KoT^lMl?5B* 
*JII>fiTU7U*y. 0£oT. 5R«*fHt JE < t 2 jtWttfo 7 ». E * IS ffi 9 

* # ft T U . ^9£jf<litf-(5TU7U*?C>:iCS7. £ > 1/ - f - 20 

7 > I > 7II X f-#lSl7bl?. 
[0014] 

nifsA*->con7<5aiS8R?t^*nnnc, -e^eiRt^-as^D 

[001 5 ] 

[iitlimfejftfjjfS] 30 

ft « I) . 
[0016] 

mufeiit«*tu«). *«ifl<i)S 1 7x7 (1 8) wixtti 

feA^-X5ltSS (25) lce?tIj&IS<5B*Hf C«f(ll7. S5 IE 7 X 7 V !iu 
iES«*?95l£lP] (Y»H) CjSo7ffl«teCSIlt?ZT--7llI (1?. 26) * 
. IE7Z?tHI!tIl«*»* (ID * > »lE77?<PA*->t»E**±ca 
»na»*¥* (24) *t«fc, »"3JBE9lW***tt. JtuI2&f*ft$*tftU7li!i 

iE*a±c»«r*i?»w*<8)fl*ttist. ffliESi£ficiB&*3*2fifiicT<5«* 40 

[001 7 ] 

* ?S 58 !C <fc 3 V . 77?©A*->#Bac(e^r*L7l»C. &*KlC$«7*l7 8lBHft( 
■ **) <2>fll*»®#, »B)^|qlVL7<?)Kl^lq)Cl5St7SS2^f5lC¥ffi!ffi3t»l?l 
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y a 9 - y c-j i) t □ > h ^ x K t Si < 1 1 z ?= , nuvt A * - y e>8 

[001 83 

(14) tfctZC***-??*. CftCJ; 1 ;. tt»*¥*(5»*e«CJ:?ll*lt»Si 

■ ■BtttZyvFttCtJCVBt. mi IE 7 Z 7 (1 8) cb»**big* ( I 4 ) s>Bt 10 

■ » tt t a y v (-itt^tzcv^iis???. 

[001 ? ) 

C*m©*ldC3»l)T, KHEZt-^RI (1 9. 26) I* . ffii IS 7 X 7 (1 8) C^tf? 
Y4i;fe A =7 4 > A ? - > ( 3 2 ~ 3 4 ) 05¥£lp]*fi!ES52:£|iO ( X * 

(«Jtiar, suciJttiiJiii) ic2&&jj<.±fcz#actt. 3 

i87>f>A9->®7^, 3flcaSStf^tff7^? : £l«7'r>A^->c<)fi?^lPl^ 
[ 0 0 2 0 ] 

*£fl8 Cft II 7 , ffl&Ktift^K (I L) (1 ) ft * (I o ) t . « 

IE $ * ¥ & (24) tM7. ffi SE B 2 75 fa ( X 55 ft ) Cf ettl*»fl®lli*t 

£*»<t?Hi*n7ii6M (25) icsiituttuasiti (5) t*t? 

CV»?n. (I L ) ICftttt^tZ*^ (1) iftS^TJfillCTffSfi 

*Jft<5««i*ttR*VtI*t«air7»«CHt. iu IE IS § H 1 (5) HTtt, 
Jill lES® ( 2 5 ) C««?4iZK«*03RlI«fi*<5>**affil#. S9iE»Z*filC»7 
Jj^C^afcntnlEtmtlflKER* (fe**,t*2ff<?>1fc5®) tfllU. 
^©JTaSISSRl (5) t ffl II r C . §**3S (1 ) VSHifl*** (I L ) * 30 
ffitS«t^ttJSUT««ilES8 2^|6]IUTfi«S*^|n!9l^^*ti^«- , i:tZ§gBH 

*t . »ft»***t/yU7llt*Cl»t? J:?CU7tAll. ( I 

L) Ctt*8tU»(l) #. SB***©*©** (B**, fi5P3ffi3t) tttlll * 3 
JS S C tt , lulElS^Hf (5) H7. a*M#i4©*tiilE*2^|DlcTff*^*^l5l 

1 tt*tt) t H II Z . 
[ 0 0 2 1 3 

*%BBic#l)T. 81 §E 1 E ft 2 # (I L ) tt. Jiu IE «: ft $ £ (24) t/VU7«ISE*« 
(25) C«tJ*tl*««*t. IOlE*2^lP]ICT0*ffi3t^l5l©liSlfifet£?S:^Vt 
2Bl«ft**Z#. gf^XttR**fc3lll**R«ft*t3&tS*«Cttv*ft,*tt) 40 
';lilit*t]Ct#?H. C4lC«fc'-K B*fe?tIA?-><i)l»!SCEU7. 

[ 0 0 2 2 3 

iaufeiitB*tU«). zn>«ACJ;n. 1 W * ( I 4 ) <<> t * ~? > 

7X7 (1 8) C»JK7*lfeA^-><?>*"Ett»*9* (24) t^U7SS (25) ± 
C$£5?3Eft?SilC<Jyi)T, Su IE S ** ft S * (2 4) OBftS&t. 5¥75lqlt#*3 
ittC§ItJSiHI (1 4) V. lu IE S E ft ( I 4 > 0fi*aiii*MEB»RS (1 
4) * <9'>£ < Y t -* 1 i§ U . «SE*tt±ctfit 3 BO IE B ft «ff 05? 

am*. «B**c»a**n»ti«*0**»i«ot. ^iicTffictziasiSf (5 
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[ 0 0 2 3 ] 

*?£B8<5>E#£itt. S5l£YX7tflul£lM ( I 4 ) *?Mt2Si*f^ (I L) t 
1 X . iilES^Hl (1 4) » . A IB ft G % $ ft (I L ) CS't i5 ft U ? Ct J : V» 
7 3= Z . 
C 0 0 2 4 ] 

*56WC« ut, KI&SIBftI (5) ft, **»*<?>*t»K*tt±G:ftU7. A 
C 0 0 2 5 ] 

* fe , *&BB9EftfSiE&. li IE Y 7 ? (1 8) * Jffl IE £ * (25) * t S 1 H ( Y * 10 
AD OBiTfiWftcSUrUf-VRI (1 ?. 26) t*U . 
S fott . AlE55l^|SllCl^tZ^|S] (XTjfo^ftZ^plCtZUVtt?? 1 !. 
[ 0 0 2 6 ] 

*?§B8 <9 X 3 C <fc I * . *fgaS©« 1 XI*S5 2 Qm&C&J EftfStCfi 1)7, A 

saifl***!*. 7 v tt»aa-*»a7-ti zaa®****"* *u . is ie& * 

tt.ffliEftW*3*<l>*IIEl!ilCH07. -SP<i)*^3S^0a^tt<9SSV, 

*®is*iA©«ii*ffji*3c*t»«*rjB**Ktf«tt7ft*. 

[ 0 0 2 7 ] 

>«flBftW3fe^ft<9*S!lt c t J ^'i«lVU7«S:ciieUTEtrZJ:TIC7?=2. 
[ 0 0 2 8 ] 

**C. 3SffiQ-ap®3t^3S^Qft?B3t^ft)t«l^lP]<?)ite^ia# [1 1 1] ttlftJkft 

<?>ssa,ia (flifctr [1 oo] &£«&) 

[ 0 0 2 ?] 

«c« r 3 t /Jv7 < * z c * #7 ? 3 . 30 

[ 0 0 3 0 ] 

±«Ufc«»t»i*t ZfeU). ^SSEQ* 4 <58&C «fc I Y . A * - > »JK 7 ft fe 7 * 
9 (1 8) ViS (25) ^ t » 1 * W ( Y 55 151) CJB^7ffl«ttC»»rtt-3-5. « 7 
Z9®A*->t«****tyVU7»**±C(E5:tIB*»ftC»l)7, S0!ES®± 
IC ft ti 7 ft Z ft « * # . m IE S 1 fifaClStZ^filollCS^fit^-fZX'Jyf-tt 
9fta3*?if)IV>;tC. Jfu!E$2;&liOCTff£tJ&«*t£l£#*tZftB|lft7ifcZJ: 

^ ic 0 feR3t£fc#«#r ft z . u©#£n:cJri>7, *iiE7 z ? cj»j*7ftfc»iE a * - 
> <9 ? , ?4>A*->©»¥5fl*Jl&ie»2£flVtfXKttc¥fiVtSZ**c«Stt 

[ 0 0 3 1 ) 40 
C U 7 . ritI3ttij)jfl'VtI9[fli*J VI*. 2ttft«*tf£ttia**<D*t#» 

***7ft z ©«*s v u 7tt . b 0 x*±v t ^ c u 11. rfliftSJ v it 

r -fs at 75 (ri j vac. atoia^n^ijsfitii?. 

[ 0 0 3 2 ] 

*fgBBlC £ Z Y . #S>75foYU7<i>35l fifaCl£7Z!g2£folC¥ft2fiaftfi(ii]<i>lSS 
^3fetifi)J«-VU < ^«2^lRin:S¥^(Slt*tI7 i ;yKtt©ftB33ttffll)7S*t? 
J;?Cli(5?, Y7?Cff*E!?7ft£A?-><Z>7T, 2»»235filC}B?£filCJiZ*Z 
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[ 0 0 3 3 ] 

iaufelltl»tt*ll). $«B3<9»5<i)IS^CJ:n. » « * ( I 4 ) <P6V?, 
Y77 (1 8) C»«?*4lfeA*-5'<l>*tS«***-(£4) t/H7»S (25) ± 
IC*ESt3E5fel£BCfill7. ft IB & $ ft $ (24) t . S¥Jfit*tl 

^ttlCgff* U . fl IE IE ft ( I 4 ) c9€ft£lRlt)iylEEft£&<i>g¥£fi]Vf47lCU7. 

I . 

[ 0 0 3 4] 

*?SECfill7. BulE 7 X ? C«JK7 ftfcliu IE A 9 - > © ? t . 7 -f > A * - > © 5 * £ 

CtJCV*?? 1 . 
[ 0 0 3 5 ] 

*96flHca3r 117. SO IB 7 X 9 (1 8) *Su!E£& ( 2 5 ) V t » 1 £ fo ( Y ft fil ) 

c»o 7*s*JKic#»7ttfett:&?Eft-t z ic, soiEEftigs? . Buiesei 

[ 0 0 3 6 ] 

7$)o7. u is * a * u 7 . ^©sicsis^fii^ci i i ] aiiciiu-atis' 
y u. «ri5 [1 1 u ajittvixri c 1 i - 2] nasitit^ttcft 

8B*7ffii!es«tB*r?c^t^i[ , i:r?T*A^zc?)S3i^ft^i£«74i7. c 

c fin 7, m IE 7 x 0 cmm t n - v a 9 - y t , «s is c 1 1 - 2] «s a> mi . * * a 

cft}:¥#S8.I,iiIiVISgtticf ; ff*22<fc?C. filBg^icEft&Stl^pCT-? 
2. «fc , ;SSttfFtfRrft4S¥»#7*A'rz. 1<i)«9i^f A Uit SSt Z 

[ 0 0 3 7 ] 

**«®i7«9fiACJ;n. 35 IE * f! Bfl © «g 1 . *£*U<tt»3®tlAC*ZB*iS 
t . 2l*J§5lE*5Sf!B®354SU <ttJ65<Z>«AC*3B*a*tBlJ*.7 , A<rz«B.£» 

7&o7. 15 ie s & * u 7 . iijuncfisjnir c 1 1 0] isa«csflr-atjy 
u □ > ■ Attst jb 11 . ffiris [i 1 0] ti&«i*i&rz [00-1] asasttcti* 

II 7. BulE7Z7lCF*f£7tl*L^-l-A*->t. ME[00-l]«ftBXI*CiT.V» 
li 2 i&S I, M V IS H IC ¥ **S 3 J: ? C. BiE*a± CBJtKS t 1 <fc ? C? 9 s 1 . <fc ') 

Di»^#Ri)iE5!¥H*f Aa, i<i)ffi<i)i^f Aaftsiitzevtf?? u? 

IC 45 I . 
[ 0 0 3 8 ] 

**6H0*8©tEACJ;7*. 85 !E*f§W 0 S 1 . »Z3U<tt»33>«5ilC*3B*R 
B. XttSiie*f!^<i)!845U < tti B<5BAC*3 B*J*tllljtf AaHftSiS 

73^7, iuiefia^U7, ^0ani©¥*#ftft*ftflf4>tt < *em*® 1 aflca 

«?»iE*tttB**Jc*t»«*rz7*A*zHft£»tfattr*i.3. :9Mcfi 

, ;asftffaf^***»#7'A'f7. u c^>%(om.^T a 4 7 » t h ft t 7 * 
7 c « 3 . 

[ 0 0 3 9 ] 
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2ft. *HBBJffl ft 1= Cft t) 7 . r J± I, & V ^ # £ £ I, «l J *|*. ft I c« U 7 . a 

BBSftgfi&oBjftAfttffcfettftiiii*. r«jc^tL«i<5*«R<j)'>ss< n-»c 
■3ii-7©H*ta(EUfeisft»?*v. flifctt*>7«*ttff [olU] tt am-?»> z 

tt , ta-c i ] . [ t a c ] , Ctca.]. teat ] , [da.] . t-at c] , C 
-act] , [ - tao] , [-tea.] , [-cat] , [-eta], [ a - t c ] 
■ [ a - c t ] . [ t - a o ] . [ t - o a] . [ c - a t ] . [ c - t a] . tat - 

0 ] . [a c - t ] . [ta-c]. [ t c - a ] . [ c a - t ] . [ c t - a] . [ - 
a - t c ] . [ - a - c t ] . [-t-ac]. [ - t - c a ] , [ - c - a t ] . [ - 
c - t a ] . [a-t-c]. [ a - c - t ] . [ t - a - c ] . [t-c-a]. [ o 

- a - t ] . [ c - t - a ] . [-a-t-c]. [-a-c-t], [-t-a-c] 10 
. [-t-c-a]. [ - c - a- t ] , [- c - fc -a] ***SlSa»?») 2 . 

[ 0 0 4 0 3 

[5S^<9HJ69^«] 

jut, *%®9nm<i>Mi& t a m t m u tisibs r 7 . 

[ 0 0 4 1 ] 

lift, **B0Xft<&»«C*7B*ftl0BH«}*t;Tv*B?*>V. C <?> Eft^fl* 
. Z7v?'7>F • X * r > 1 (SIS) <9&S*Eft£l-?&Z. (Si. J* T © §& BB C ft 
UTtt. 0 1 +IC/?v7ft£XYZlI£&;li??*7i&ftU , COXYZl^f«St#Sb-3 
oStBBT?. X Y Zl£j$ffi , Y IS£cVZifl#iliKffi C*S U T ¥ V « 7 <Jc ? ISft * ft 
. Xm#*£E C** U 711 V S 3 j&flO Ci§ft7 ft 7 U 7 . @ti?XYZiSStt, SHC 20 
ttXYfBtf*TBCT47*ncfi567ft. Z»#t&!±£lRin:!&£?-ft2. Y ft C JB 7 
£M*7 + * > (ft I) ? . 

[ 0 0 4 2 ] 

C0**0»«C*3Z**>g»»»*i!tHc. *« 1 . ft«*BB- I L , 

24, tt»C^H7T-yi ?S!>')lA7T--/Z6t*t^7-yll§ti 

it 7&j* , 7ft7 i) z . 

[ 0 0 4 3 3 

fe?t^f A?->#»J«?ftfel/f n (7X9) 1 8ft, l/f HtiiZlC*! 

nti/f 5j^t- : /i 9±ic«*fcJf?ft, i/f nzf-yi ?i:j;oTi/f 9)1- 

3&* Z 2 ± t B f Y£fil CftJl ^ttC« -j 71) ? . l/f H7f- S /1 9 ± C I* . l/f 5 30 

;my & ft B 2 o # t& 17 ft 7 ft m . uf9^«*»«zoc«mu7uyj7^fBu-i>«- 

T*W-21#El7ft7l)Z. 1/ f 9 ^ Bl 1/ - T * * 2 1 C J; 7 B+ iflft I* . 
T-VSUBRiC«»Tft. gJ7 f-yllilllCJ: ') , I/tHZ7- : /1 9<i>fttt# 
VJ B 7 ft I . 
[ 0 0 4 4 3 

U 7? -Y 1 9C«ft*»7ftfeUf?;V1 8 IC IS . KWJt^SlLC 

1 4 i ? ft z . uf?yu*B2 2ctt. ifl*i4 tfiituttuiaainsiB 
$ 7 ft 7 ft u . i/f9^i8taau*.Kw*(iatir*)i*. HDapzstBJiuftB* 

2& 2 4 CAfctt 7 . *t U 7ft«2ft ! ?& 2 4 © «S & E IC «fc ') . SS5tlSH7<5¥? 
tt^XA (MiSI) 25±CUf CMM 8 ±® A * - ><PS*«tf»J&Tft 7 . C © & 40 
Bfttt, ^XA25©^ilCM?57ftfe7*f-l/ s /7l-tiS3feb, l/f HA7->tt9 
XA25BBC**74l*. 
[ 0 0 4 5 3 

X A 2 5 tt , -}XAft$82 9C«t7ft70XA7T-5/ , 2 6C l J&HSJf7ft« *) X A 
7r-5/ , 26CJ;->7 , 7XAft»2 9±t. H + Y^5filCftl^BC«-37l)I. -5 X A 
Zt- s /2 6 ±Ctt. -51 ABIBftft 2 7 frftit >i ft 7ft ■) , -5 X A ft B 2 7 IU tt B 
U 7 0XA11IU -l^-T^H- 2 8#Ei7ft7l)7. -5 X A fl'J 1/ - It" T » & 2 8 C «fc 7 It 
HUB. »8E7T- s /SlJBiltC*ft7ft. ISXx-^SUfiP^SlC* 1 ) . l/f H7r- 
'/ 1 ?9lBC«b7^lAZ7- ! /2 8tfHMttCB»t7J:*C*t®»fPflflUft7ft 
7. 2ft. 0XAXx-^2 6ttY£(RlC}S - ?ftllcait7. X/5fi]£^Y£[iaiCol)7 50 
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QVa y KtR*CUfHA*->©tt»*t'tft J ?ft<e:i:*Zfe4&C. X A 2 5tX 
Y£fi) CM* 7 r v ^« » r tt^ T . Y 75 l°] ^ 9 £ 1 ( 7 * + > ) Eftti&'JiiLfipJ; 
? C ft -3 7 1 1 I . 
[ 0 0 4 6 ] 

K t F (7U?h>7y*) ItVY^t- (IS 2 4 8 ntn) . A i" F ( 7 JUT > 7 
y * ) ItyYI/-f - ( » K 1 9 3 n m ) . F 2 ( 7 y * # 3- ) [/-If*- (151 57 
n m ) ^ e> ft 1 »iJ»flltftfe«W3tI o K « * 3 * I L c * *& 7 ft J . 
[ 0 0 4 7 ] 

KHJ*S* I L©«JSttJ».T®a *3§1 »«J*»7ftfeHil!*I o tt. Sft§ 10 

? - 2 JSC* gff**3& 3 . 4C<t y«#ft. ffilft&'JflP** (ttft&t) BCAUt?. fl 

[ 0 0 4 8 ] 

S*SI«P*^5tailUfe9ll«*I 1 I* . 770U>7;^ltS^ie)»1<5lIfl 
-ftWttBCAMt?.»1<PfllKJ!S-ft»aBt»fflU**3Rtt. y U - U > 7" 7 . 8 
tl7 , 77*7<ri/>7**<!>»2<?>B[*fl-fl;aJtt9CAii**. H»-fl;l8»<8 
& W Ifl'J ffl C tt , 1 BB 1 □ fc ( a » ) 1 0**^117111. *«BD»'J 1 0H7 

a. ffiff^f sfl»«'i (tt»*«j) . y . aa©BBDWt*t 

#JificiB<e-fflt&ib7ftz::*cj:y. SRfficn t3cv*?f u?c«ot 20 
t) 3 . 

[ 0 0 4 9 ] 

■ g 1 □ tt 'm otftaiu*.**!*, y u - u > z 1 1 . » y « if s 5 - 1 2 . H-i/ 

> 7 1 StSTSS^'J 1 4IC1Z. £B£ y 1 4 (|j»Kt) » . U f 9 11 1 8 ±<5» 
43 * if t MIR t I K 1 « I) U © tt ? ft 7 . 
[ 0 0 5 0 ] 

*B**ltt7+r>BB*iif*fty. l*Clt7l/f HI B&ZfJXA25*Y 
Hl(lC7tf>r]i!)?. HI 8±?®K^a»tt. 0 + X75lfillC«<Y75lqJC5S 

11 7 y y h »tt Cu:?tt, S75ffn n?. :5>few, «»« y 1 4 ©^tti* , ff'ji 

if 3-7-1 7<9>SSS!»ttttSU-7. EtX75faCfi<Z75faCSL)fi75f*V«-37UZ 30 

. ^39, xyyt>0*ta»tzfe4D. n»«yi4©z»iio©Pii«iit**t?iRytt. 
«»« y 1 4t»»ufc**tt. y u - u > 7 1 5. 1 e ^ nr y Mir «r y air ^ 9 - i 7 

tl7 , U f H 1 8C«»7ft?. 
[ 0 0 5 1 ] 

IXUflt? 5 IS , SRBHJt I o ®«3t«« t *J<Sl * J to <3 3fe ¥ * * "? ft y , ^©gftff 

«tmj6®tt*c»jerz. Br s © 1**8 v « . u f n 1 8±c*«TftZ9i«*tffifc 

■ am * ? ft y . ^ <? « ft 75 A (*<&»»*i9MK?>>&im) »B + x*fiic«'itt«?ft 

7. 01 catUfcWtTtt. fi**J«J^5©MMtta-*0«*£filtX£|iDCttZJ:7 
C!JS7K):CSJ. 40 
[ 0 0 5 2 ] 

il$<i>&f*ft$&B: . fUBlcHH* (Eftft) ^«3t*U0t*ftrit7 ( 

n*Ti*i:-iz?!;»*-) tsssu©?. ±iE®*cuf hi 8±sn»r*i 

Zl«*0**tt*t. H * X » fil (t«t)t«»***a»©*^»ffD) * ¥ IC T ft 
IT (-S17 It ft ») . 77HiflS«*flttM,7^lACS«7(l?Sll* (1* 
ft) ©mftttlS t . &F*ft$&Sf?©S?75fi] Vffilfc YftCft 2 . «,7, IHT<i)iiffltt 

. i/f Hci»?Ain*vi*tti<. nAcBtiriuam* (»«*) ®fi 

ftttS*tt. ?l?Jil:nS3l!H7fi9T. 
[ 0 0 5 3 ] 

±«<5>X+5/7l/--J>«-*«*7v*U-* , -*3S-*tt. ^ <«> til ifi ft I 0 ) # *5 50 
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fcHl*.*C« 1 . tCT-. C®»tt«3t©fll3t*|IOt±tEIJf*©5fif|10C-artt2*.W 

c , m x m , * £ ( - ant a * e £ ) * 7 v ft y 7 * v $ a a # o tt h tt.tt t * 1 1 * 

<fc V tt Z 1 / 2I5S7. J9f£Q^|S)?»At?. * . *3S 1 >j ***** I L 

*<?*$ifc**§^ffl:fll«icftii?. *» i Lc«»r*i?siw*i o 

®fl*aiii]#ttl>0># * ±SSWf£©£fil C X 75 (Pi ) v -a U 7 II z a^ca; , hXlZO 
J:T«SB*«l*»*6tttittt<7fcJlll. 
[ 0 0 5 4] 

2ft. *JSl#. *? yy-py y 7Z*fli* U -f©*C H & fi * J-K. ft <?> * 3ll t * * 1 

a. •i*S'J8p«^5vut> ±iems<i)^(q)©ii8Hi*<9^tiiiit3i*7W^- i f 3 

S * £' — 7 7* 'J v >t*fflt J. 
[ 0 0 5 5 ] 

bo%&jkj&±) tur*fl)*»** v ruiar. *fe*©sfi 

*ttfg»-?3=7. «to7, ±C«*7 < **-*«*C-/*77-y y *t«ll l»dCtt 
. **®fi*SRJttt . 8 0 XfiR*±-?toftBr + #?fc I . **. KflHtt fi I) 7 

y*l/--?«t*3S*tZJ*SCI*. ■ « * I 0 « < ftSSKQliSHi!*!?*'), ft * 1 

ar i B*fl*easft I*. ra*fl>aft cj: . t ®k«*c*s u 7 j tftw.±©i«fi 

*tttff£:tOS<7t&l). 
[ 0 0 5 6 ] 

@2ttHHXf--/1 9±Cttt*ftfett«C»it7 ff 10? 

»> 7 . @ 2C^t<); ?C, l/f HI 8®A*->xy 73 0nctt£5tt7'f>A7- 
> H 7 , A H > 3 2 , 33. 8 4 *8irft7lll. Cft"J9A?->8 2, 33. 

341*. mxnt, h7>«H--Hi5itiii*»i< , s**ft3»*ft-tttf*» 
«a?->. EP^Si3«sic?»;^^5«A^->-^$) , ), ni®*iiociB-57»]a?ft-7i) 
z. A*->xy73oncttflS©A*-> c a m * h ) traH^-twa* 1 ). 3 a ft 0 a 
9 - y K . a x a . ^K7> i /75'7-h«i>«sa5icsiit'iftiseiiA^->. 

tt #a u a * - > t* * v . AH>n, 33. 3 4 * 1* n a 3 £ ft c >s o 7 pee ? ft 7 
I) I . 

[ 0 0 5 7 3 

*S*9»*?tt. 02lC/tvrtlTl)ZJ;?C. l/f HI 8t. ^0±5«A*->8 
2. 3 3. 340£&f7t)3fifa#X;fiface&¥ftV«3J;?Cl/fHXT-7 1?± 
C*B**t1t L 40 -Z II 1 . S?t\rA*->®Tt. t©»«#«IH"»#-3 

t<5fiiW-tt»^flCi5CSIA>->8 2 . 3 3. 3 4 C "3 U T . *t 0 £ A t X * 

n cat u i u i . 

[ 0 0 5 8 ] 

H 2 C fill 7 . A^->X l J 73 0f<95S«S7mU*.?IJ!£3 1l*, &f**$*240B* 

2 4 9%iAX C-S U 7 I) I . (BU. ft * * * 2 4 © B * ffi 0 tt ft « 

*S* 2 4 © JlftCB 4 0 C« L 7ffi;tV U 7i5S 7 ft Z 'J . CQtfSCI*. B* 

ffl » © + * V . ft»*¥*Z4<5*»AXVtt-au«l). HHB*3*ILCJ:yi/?-7 

A1 8Cl«Ttl3lfl*I 4 tt. C©*«CB»*ft3. C0*W*I 4 0fi*««tt 

[ 0 0 5 ?] 

B * IC U 7 . 1/ f Oh 1 8&&f>XA25ttt<5lS«8B*t«ofe**Y*fiIca«3£ 
8 (7**7) E2©ttJS7B*«»3 1 M C« II A * - 7 ( A * - > 3 4 

* ) fcC^jfclCJVIiXBfcaBSincAy. l )iAZ5C(E¥?llJ. 
[ 0 0 6 0 ] 

XC, *Bfl<5»a©--5?*)?A*->»flJVB*fl!!mia*IIO©B*&C*SiaB*fi* 
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[ 0 0 6 1 ] 

0 3 (A) ~ ( C ) £ 0 4 (A) ~ (D) tt . A?->£ftViI*fift<5(ll«t;fv?fc 
M <9 0 7 ft ') . 0 3 (A) fif!4 (A) IS . 0 c PX£ftCi £ f&fIA*->3 6IC< *t ft 

Ytmftfift e , #xj&foc-arz*afl*i 4 1 * > «**.iSE 8 *Y»iiac-at 

[ 0 0 6 2 1 

X»ftC#Cc7A*->36CDWttlfeSilW3tl4i. I 4 ? IS . tttYtl + Y/fcC/f- 
Y£ftCIBtf*t5S£7lt3. CftiJ©0lf*B:. 03 ( A ) 7 IS . 0»B»*D0 1. 
-1»B«*DM1. + iXHllJtDP 1 -fS^ft. 14 ( A ) 7 tt . 0»Htf*D0Z 

. - 1 » m Vi * d m 2 . + 1 »b»*dp 2 7 * 7 ft 7 u i . *B»*©fl*tt«tt, s 10 

■ «* I 4 1 • I4 z <9^*ttM#ft£7il3<!>7. tti**$*Z4©*IIIEPJ:C*irl) 
7 , 03 (A) + 9 ® Vt * D 0 1 . DM1. DP1ISX£ft<3>Sttffi3fclC2'), 04 (A 
) t <0 nttX D 0 2 . DM2. D P ZttYfcfilGlMJtCtt I. 
[ 0 0 6 3 ] 

C9J;?«iai/f* (J:»?)J:7CXSfiCS&IA*-> (X£ft9A-?->) # ^ <9 Y 

55flictt*-jfeB*r*) i*. z 4 ®a«ftfflc j; y , hie p tais&ic. t 

©^fififttfS&fYfiftlCltfttl. I )IAZ61?»»**17. ccica*->3 6 

^xA&Bcg*ii7iT.fe7*f-i/5/ , xh±ic«#!eiS7fl.3. 

[ 0 0 6 4 ] 20 

ii » ■» * hi c * © jtfi * a v i » t ? ){ i) ? * © * a* « c « y * © ? » 3 . 

[ 0 0 6 5 ] 

04 (A) tOH»*DMZ. DP2IS§iiIEP±7lSY:£ft<9lI«HI#7ft2#. *t © 
«*55ftttDSt)r*DMZ. DP Z9BltC«l)7tftt?. 04 (B) IS . 04 (A) <D 
'7XA2 5tt>ff<i>1££07ft , J, H W ft D M 2 . DP2©«3t^fttt. S * * © Jt<5 £ fe 
Cl^tUl^^'J, Yfcfc » K IS. ttl7Hl. ffl U . lsl}/rttD0 2<i>itfi£ftlS- 
Z £ ft 7 ft J % if) fi * » ft IS Y * ft <9 * * St n 7 tl 7 I) 1 . 
[ 0 0 6 6 ] 

C®J;?«*JRCJ;IT»» («) <2>&g#*6IS . (««) <2>YfiftJ*#<i>fi]0S 30 

* (X (04 (C) t<i)SS?*t^I*?PIM2) V. ©Z 

Sfi)S*<!)ft(?>i* (04(C) c P©«fiiS|-?^t^S*?ii I M 3 ) 

7 9)') (X^^©fttt07ftZ) . 04 (D) (5ai*?6IM4^5Z. L #L U © * 3= 

. i«*dm2, dp ZQWm<Dzi5famftt&mw l itvfim<Dm&UKm%Q>'8%ifi%.ti; 

tZfcto. ^Q&R-frK I M 3 IS . l»<5YSfil«»*»«l;fe*(!)aS»*IMZVB: 
[ 0 0 6 7 ] 

$•57, 04 (A) C « 0 «fc ? C . X55ft<5A^->tfla3t^ft»fY^ft7»)31ttfl 
*?»fltn. -7X A±ICl«7Jl 2 SSEft (SlWJt) <?>ffi#.£ft#£U IC^Ffi?* 
llfeiDC, t ®tti*«® □ > h 7 7 h #1&T b 7 U * I) . ft IB & A 9 - >© 8£ S IC IS Ji 7 40 
ft II . 

[ 0 0 6 8 ] 

CtlC^L,' S3 (A) 'F<91lli*D0 1 , DM1, DP1©J;?IC.lilIEP±7X^ 
foC^ft£fttt$^*3fc<i>fii*£ftlS. *JR0fcfi55ft#YfifoCl81ffU7feX£ftC*i 
tf 7 il 3 . ^17, 03 (B) 1^7*17 I) 3«fc"?C. r 7XA2 5±ICIS, « ft £ ft # ± 
7X^ftC«5o^HW3tD0 1. DM1. D ? \ VWLH? il > *#U#J&tiit til • 2 O 
T^IB^g^^tt. iJa^X^ft^^cpftQS^CJ; 1 )^*') (Y. Z5£#<9fc)IS07ft 
3 ) . 03 (C) t(iiaS*?SIM1 C ft tt . 04 (A) <s» # s v g £ 

[ 0 0 6 ?] 50 
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« -> 1 . 03 (A) C « U fc J C . X£ft©A*->T, ■5XA±C««r*L?«W* 

( * b *r * ) ©Mft^fttfi-^TX^ftiuTfticszj^c, «ifc£ft#x£ftTi?>zii 

H*fl«tn. *t <i> & « <3> □ > h 7 X f- l*& < . SSSB« A * - > <3*kSICjS*.Z 

a 

[ 0 0 7 0 ] 

XlC. A*->«ftlVB*a»*ffl*llO©B«C-5UT. B6?J9l)7lft«t7. 0 5 IC 
tt . S$ft$&2 4<i>B;fc}Sff3ltf/Tv?-ft7l)Z. S*«&3 1©r^ttf3:, ^ 9 B )2 
XfcflCJBll. 3S22#Y£ftlC}&ofcg£ff***o7l)Z. tL7. 1 <9 + A C I* . 80S 
®B , ;tt****Z4<D*BAX*-S*7*fttf*ll. 

[ 0 0 7 1 ] 10 
C©J;7£E*3I&3 1 ±<4>X£ft<!>fl&C3£U&3 ?±<PlS**lft"?MA«a«*ftl* 
. *att*§B»IRff jRZ#tt»*** Z 40»#«!t<P»«?. «:*■*** Z 4 G>»»Bfil 
Jft & H * H & H (H5*©A3 9CttUTtt. *t ft T 41 X * ft , Y £ ft C - & ) C . IS * 
'J (ffir) t»-5?U*"y. 9iSSai^ft6 0, 6 11*. 1)lYnA3 ?9tti? 
9AB!IK**<I>XftNffn ( » » * fil » IH ) £ Y ft »i 1 t * ft 

17 1)?. C<DJ;*CA«**0lS*«J0*tt. »*iRJi©»«?. tt«35fil0»»f|B|* 
P3£fo J: «i Z . JSfciRtCtt. SiliRlltffc Z CQpfD 

< t I £HTfc Z . 

[ 0 0 7 2 ] 20 

c©7^DYiRsitt. »tf±e *® A?esi4ci»*r ? c ^i*b u u . ft 
2ii5««t»tc^i»S8i*?»ij#. 'K&iirfto^fc-jfcft****®!!*^ 

Xh#±BLTU*>HHflffc7. 
[ 0 0 7 3 ] 

ft^^^^CI*. C ® <fc t Z , Eft&if 3 1 ®«ffl?tt. B*«if3 

1 <9fiffl£ftlU¥fiSA?->3 7<i>fi#, B ft $ Sf 3 1 <5«ffl£ftCSl8A*->3 
8 IClt^TJIfcfc £ QMS t * it C < < , «fc M8 A * - > <D&^# 9*C« Z . 
[ 0 0 7 4 ] 30 
*5I*0»«?B:. te^ 9= A 9 - > Q> ? t . *t © ttffi MB? # "J t 9 IS M - tt # 
#*CtBC«7A*->G-3ll7. i:<i>£fttX£ft ( A> - > 8 7 UJltl) ClSSU 
Till©?, *t ©fe^&l* . ±lE&fc£ ft <9&g 9t*S t 35 it « < * Z • «Et7, 

n b t «h l t t . J; sxaB« a * - > t if « * z c v z . *£. 

B«***IL#i59lli*ft7BW*e. ±!5<9J:?«Xfift (S*«&3 19«ffl^ft 
[ 0 0 7 5 ] 

ifcZUtt. B*t 7 A *->0«fflKtf«£* *H«fi?ai)tt * . fifltJSi^?SZ 

4 Q&ftfift <9$$iRg <9»S*t . «*<9a»'*9*CJt^T«iDZ U Z . » 40 

cftSKSftSfl^afccj:';, a«*fSQD7^^t0z:vtf?H<!)?, $ 

[ 0 0 7 6 ] 

* . ftt^itf ! ^24<?)e>Rt?ijEi3; j t©**T. fcan^x^Mmtiifctz::* 

ft ± V . ttflHfc**<!>7">Z>7DX KCAllTttB3t^l<4)7>Z>7D7 I- <4> ft! M t Rf 
[ 0 0 7 7 ] 

v:^?, ±« u £Sis<?>ff*«l c 39 ii t » . i/f hi scx^ftic^fiassfc^ftti 50 



JP 200+ 179172 A 2004.6.24 



1 8±C3l»r *l 3 KW*<!)«*ttflt»«* (6«*> 2ttflffiI*Sll bffifflfliftV T 

2 C * # ft * b I) *§£ t J) 3 . "tC?, IC ?if I) 7 . S**!!®** 5 t . «JB£ 

a * u li . 

[ 0 0 7 8 ] 

mux* %w 1 flfttfc!M*©*jRt9&* z u -■p-ass?* y . a**!!®** 5 * b 

7 1 / 2&5«Y«fflt SaSlCtt. E6C*7J;7C. B t 2*01 /4 

KS4K51. 5 2 » »J *fl?b . SBB*I 0 <?>itff^^tllte«lVbfe^ftTfta)lElteCJ; 

o7> & a r ti s * m i , tisssinfe^Rifnfe'Jticv^-fU. 10 

[ 0 0 7 ?] 

BP*, WIH*Iit!tt*jt*7 > Z»actt. 1/4***51. 52<95:i)<!)5«i^|Sl 

©snocfitrtiwJK. Wffl* i 1 tRfli**rzctt. *a«<o 1 / 4 & 5 1 o 

*»£filtA»* I o <9fil*75 l°) * -&7 tt. $75<i> 1 / 4 5 2 <5 5 « 75 1*0 1 , ± 

ie^ft75foc«U745Kii$Ebfe75ifflicf&£rftt£iU). 

[ 0 0 8 0 ] 

*fe, 3t« 1 »f^«*t»M t ? eo?ft ? »ftCtt . i*»J***5KL7®I*7/ 
A,* -*m%V - v 9 tni&fl Z Yt. l/f HI 8±CK«r*l?KiB*I 

[ 0 0 8 1 ] 

\»?L. »«tl»7fy?liritnfv?"7>F •7s**7755$<i>Bft.2StlC 

-5 u 7&ts u fe# . *ffl»iso v5fiia»iio^ t*Jt ? »«:?>B*ffliftHi)T, ?xnt 

fiV»#jhbfettfi?Y7?<?)A*->tSSN«E5:b. &* 7 It » X ^ y 7" & » 7 tt Z 
Z7v?-7>F • l JC-K753$7S*b7t,t:U. C <i> > Xfv?-7>F ■ 'J C - h 
755Sffi§B37ft2E*HII3:. ZTy7--7>h"-7x*-r>755*!<?>E3fcfStC«b. 77 
7 V t£U IC»±7ttfett«7B3tt U . t <D$<i>&J£l* . X t y 7* 

• 7 > K • 7f Y >Ja<5S*Hi^D«5!fCt" 1 C ? . :<5Ziy?'7> 

K • y C - h 75 5$ ©EftH! C ft 11 7 . *£E7i§Et2iS£Ctt, 7799A>->t 30 
fcifi*0**aiiat***Ufl**5?SIKt**ftE. «»«y 1 4tKBB***0*« 

fifil*.-ab7l)?J»£Ctt. flJtSIJflK^tftitrc. 8»»yi4tH(E7lt3£i7 

7 e j; u . 

[ 0 0 8 2 ] 

»fl)«il**»»fl>«fHa:*S***c**r2»ilft<l>»ll. 9te»<P7v<b»ttJI», 

7 y £^fl]Ci>5& <9 cfc ? 5 . I) *>* I 5 7* < 7 7 4 F 5 31 1 ttH t 2 . *fe. **OU 

7 1*. «S***C«r?a»*©Bl)#Sr7<»**y7?*7t»U7«ffl7-3Jl&5* 40 

ft 2 . 

[ 0 0 8 3 ] 

VU?»7. F 2 U t *S V T 2 E*Hi7l* . >li&$©f?8#±. 

«***cafflr*i3u>7^b7*ffi^*«»»». xHttcatEcRfcrti*. a 5 

tt&ftAffClfZttftTfty . &Sl*8IiB£<9iIIIWt*f6£USll*.£;*, H ft 7 life 
2001^©5^©lnte/-na.tionoLl 8 EMTECH (Setn i con 
iuctor Moinufdctu^ i Tec kno I o?y Institut 

e ) £ # U fe 1 5 7 n in V 7 7" 7 A (*li'J 7» A:7j|J , ?*OhTll) C 
ft II 7. SS$Kft*$7l* . 95t«4H*®ttii*ft*r2C)£*. NIST (Nati 
ona, I Institute of S t a.r\ dLa. )r <L s o.r\<L Tec Uo I o 50 
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f y ■ *BB£tt!9&«iffi*OT) J; B* 7 ft*.. 
[ 0 0 8 4] 

»9ttlttK. flt(fi«iS*ttffiC:tt»W*Uttl). &o7Cft*7. SHW***CK 
C 0 0 8 5 ] 

. t * t> t . aBU>7<9H*«[Bi«r»f. 1/Z^l®^1/4i£«S©i;?ICfffflbT 

z. *£. ? z 5 a * - > ran <5*nr c§ u 7 . H«*®tt*ttis#*a o 7 < 3 »n e 

J>Z. flto7, F 2 U-*-t R«*3SV U . ■ »* CS E fl> J; tt * tt* t « 
fflUfeEftHlcaniTtt. WTOJ^attBtttb 

[ 0 0 8 6 1 

HI) I* . ^©3tlftt8aSW© C1.1 1 ] tt V - S7 tt . #T«n9fiflS (olS 
HJ) ®U>7V»V<9U>7(A-ol«) * tt . StlltBKSfJB^L.?. ^ S> 8 £ £ 
flOtf£llC6 0arn<E**J;*CEtb. SlBtt ( = 8- Aft) <9 U > 3*tt . ^ <?>*tt 

t as Hi 9 [1 00] tt * - S7 tt. ( fc &) Q), yx*n i ) <ov 

> x c b - fc a ) )£ a . *itti(it*n7. ^©aa^isa#siic45Rss<er?j: 20 

[ 0 0 8 7 ] 

H 7 tt . -ffl*U74tt®B«*¥*n<&U>*CttU7±iEttBtttUfe»fttaiU7 
fc'J. 8B3*£&0*ttLAXlC>a?72£*41fc0U>7. , L1. L2. L3. L4IJ, I) 
fHtS5#^H>X?}i3. C^Ttl/^ZLI, L2tt, t^JtttCBS*^*. 
QftttLAX^-Bl) #S58S<5 [1 00] »*-a*ji/>yc-*av. # -> * 0 u 
>zin waia c*nLAX)fi3SEriin) -tQmGta&coi&M,® ( [0 1 0] ®Jk& t 

001] Hi ) tt. 0yTvU^a';45SHlsUfegl#IC*-57l)?. 
[ 0 0 8 8 ] 

* fc , 1/>7L3. L4tt, ^ <9 * tt («flH*3*©*ttLAX*-a) # $ 5 SS ii © [ 30 

11 Uttv-atzi/^x?;?) 1 ), n^m%o)\/ y xmntH otttLAXvifctz 

IBn)-*<!>S5ISa<?>ttJLtt([0-1 1 ] tt . [-1 1 0 ] tt. &2# C - 1 0 1 ] tt) 
tt, H ffv L a «J 6 0B[g]ifcU*.l&Ctt^Tl)Z. 
[ 0 0 8 ?) 

[ o o ? o ] 

a ft. 95tf«*»$*n®u>;rc«E7-*ife*ac»u7. H*ttB»#tt»**# 

0tt*tt«C**3«ttCol>7tt.-«B*Z*aEU>Z<P*tt*¥®tt*tt*-a7 
1±Z#. ft Z III*, *l/>Zt*lltOt , f'*VU7fllBtttt7litI»tmtt 40 
t3c*c*V*j*g««c*tf, Z00 2^8^©SPIE (Interna-tion 
a. I Society foe OPti ca.l En? i neef i M i c J" o 

I itloUaPy S y m P o s i u m ic ft it Z *Mf§ bb ©HI* IS » 7 ft 7 
ii Z . 

[ 0 0 7 1 ) 

tt ft . l»Ui«JI»I?tt. a«***©n»Ctt. 1 BB 3fe ( B * 3t ) © flii ft £ fa t 3E 
tt7ttZ<£?ttS5tf (imMC-iX?^*-) t§*Sl)Cniffi^U76lt 

« v^«3t««$!5fiP»t so e © t r z . c©»«ce. ar#3t^^©B*«»tt 
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[ 0 0 9 2 1 

sat*) o ffi * » ® # > i )iAi?fl)i*a»7 | jy^*?sftKf<jcsn7[:» 
ttK^tfi*un. fie. ^ni"nn*t, i/f n««i*«ifzy»i' 

JE»ttCJ:V*!E*<lZ*. ■JlACAUtlH* (Eft*) <?> 41 ft tt « « » * U < 10 
«HttfiC5Ife4D, *£BB<98)g 1 tt 2 C * ft? * « I) . 
[ 0 0 9 3 ] 

*C*>-?. ±»UfeX»»*C»U7tt. tt***5RV>XA<PlB<!>SlllCtt. (£ 
tAli. Ctitt. rftfttrJS^*^^?^'), ^xACBHSrtiiaHW* (Bftft) 0& 

s ?- z * . 

[ 0 0 9 4 ] 

>K51ftS£-?B: . H-««Cft II7H-C v f OA * ->tB*t ■(■** 20 

. ±E«#<PB*t**© 1 *it«/htft7 . Cfttt. fflcltlf, |i]ft«#J*<i>$:$ft3 

[ 0 0 9 5 ] 

niftc a 9 - y <Dm&#wix? ti i 7 * h u h * cfi u 71* . fc^ft^fc-? 

. |B|-afiC»U7lPl-Cvf?>A*->tB*tIf»©9RW3t (Bftft) © 0 >*ft V 1 
KW* (Bftft) ®**tt«#»*U<«ll)£. ^/Ut9§»;S91tS* (Bftft) 

«£ot. &**ft$&c*5SSBt Jiffl r i * . tt3R<p«»?«u«»***c**wt 

[ 0 0 9 6 ] 

» C . 8&<9¥$#*$lQlS&<9£»L-?af)3C-M08-LS I ? tt . OXA^ffltfSSiiO 
< 1 0 0>toE-BLt J V V 3> to&VlttoEW*?' Ztmtitb &t<l>#-1BLi6-*9> 
^. C-M08-L8 7 'J □ > -7 X A <9 fi Ei IC , n - MO 8 <9 I- 7 n P 

-M08i5f-7> ! /7^ <9*S t »Sf t 1 # . ±lEOJ:7C^li^a^O<1 0 0 > II ? ft 
Z^XAtftffltZ*. P-M08l-5>y7^©*-^CjEJL)©*»ai*fillVll7 40 
lltf A3. 
[ 0 0 9 7 ] 

- 25 . ^xAfcntiiftflXi 1 i>ic-a?tfe5/y:)")iA (taftt*ici 

[ 1 1 1] Jg^$S-?$)^-7XA) ?tt, ^<4>< 1 1 1>EP3© [1 -1 0] 
« 75 tit, &C*Ctl*S«tt<1 1 1>BM9JttM5. *?A&*-A9SftK#;fcril 
fed/), C-MOS-LSIP-SOiSi&i&ttttPl&V**. c:?li«Sttu, ftfl 

tt ? ft 9 . i t©1 ) -?±lE<?)ffl , )<1 1 1>lP3C^fetI^ffi(3:. [-1 1 0] ift ?5 tit . 
Cl0-1]»*tt. C-101]H*tt. [0 1-1] [0-1 1] 

tt 2 . . 50 



(18) 
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[0078] 

S ft . C 1 -1 0] »RttCtllC^#«^t3:. 1 1 1>IM?, -tilYill 20 

§</>8®-?£:fc>3 37jtit-?ft2. «£oT. C©^ffllCl^t^<1 1 1>BW035fil. t 
tt fc * C1 1 - 2] «&£B^Ctt.V#tiS<1 1 1>B«C&fcrZ« ( fll 1 1* . C 1 - 
21] Sli, [2-1 -1] BAB¥) CffiC, y-hA*->S>fi?£lq]tF*J3?? 
n. ^(Jir-Fftt'MOS h7> : /X^R 91 3-J5lZ>*-;U<?>£!&£|i0t. » » S <?) 
Xf« [ 1 -1 0] Ifi^ffi 1 ? [-1 1 0] M5VL)i-$iTM:J?Y1lc** * C -MO 8 - 
L8 I®-0®S«»tt#*rBV«7. 
[00??] 

CC?, H^irtt. jE^»9*»<!>Uf9^C«U-7. ^<9ffl V II MA * - > 10 

9ttBA5 (A*->Btt-tt) Be, Tfi««BIA*->C*il/-Z*7fcd&. l/f ?IH 

±ie<?)ss^0<i 1 i >nn?, ^tiY^i 2oi9fts?Jtfin^fflQ [1-1 0 ] 

WRttCtllC##5»9?tr<{)lTt. l/f ?JH1>»(5 1 -jC-S^ttlV, l«!92St 
ft . U f 9 * A * - > © W*B K±. »H <5llJffiCS77m. «£->7, UlC 
g II 2 *S ft tt # [ 1 1 1 ] I^Ji^lAtfifflUTi'JfiiiSSC-MOS-LS ItS 

ariad. *Kftc«fflqr««y-KA*->©«¥55iiatt. 1 £ fu ( [-1 1 2] m 
ixY%m#mi5fa<D'* o) urtift \ Ufa) cmn n^tt^u 1 . 41 t , c © & c 

•3 II 7 £ 55 t? . 

[01 00] 20 

0 8 (A) I*. £BC£lttttAB#[1 1 1] H , ?*iy!l3> , )lA9 l )lA*l« 
C»it?yU3>IS*Q*ttt*t)tB?»7. t « t) t . ■> X A * B » , y y □ > B ft 

©<1 1 i>flc-BL-7i)?. aauiiv, [1 1 1 ] b i* . xicft ( r ss o t 

OIAIICII) a 36 ffil ? ft V , nAlWCtt, BS-Jfcaac-JKDBttR;!****** 
fit? ft 7 [1 10]BV#fiS«ftB<[0-1 1 ] B. [-1 1 0] 1. fi& [-1 0 

1 ] B) # 1 20R®&RIBR?a£X,"Ml7. «S#. HB?B , 5lA0niJflltBrt9 
^iPllUiSSUT. [-1 1 0] B*BB<&YB#-ar3fc<!>VU7U3. 

[01 01] 

MOS l-^^xf^nftafttfttoZCtt. h7> : /X^9i^fiI*S-IK5»ftS 
flit, ±15 [1 1 0] BRttU+L^^fliiSlSl^raiC-iStttlCV^StUll©-?, ^- 30 
hA9-?9K¥#A%UTl*. 08 (A)lCir-HA^->G1. G2. GSU7J 
tJ:TC. [1 1 0] IS>i(3:C+l>:#flli««l^|SlCli5tt7^lRlCiElfijrtt7U>;^M* 
U II . «t7 - $r-t>A*-><9*?Bfi]tt. 08 (A) <9 Jift IC« . < 1 1 1 > B W ? 

c-1 1 o] B»m*Bar7 c 1 1 - 2] b£b cc*ii*BB©xBv-a) ? * 
sjy-i-Gi , < 1 1 i>ii«i? [-10 r] nsm^ixt? [ 1 - 2 1 ] Bft a » 

Sf 3?l*< 1 1 1 >IM? [ 0 - 1 1]B&B*BfttI [2-1- 

1] »75ltD#«?*£I>7--l-G30, SUC1 20S<5>ia«cl«tJlofe375lRlCffleS 

[0102] 

« 35r , 08 (A) t 3 © , «B?H*Hfe*55»<?>BBEXFtt. *SI6^&©Bftftt<i> 40 

sfti^SQS^n&usTJi'i. tflmaaiflittBtoxaiiQfc-a. t s t> f ± §e <?> 

f- V G 1 ©*¥55fllJiC#!/ V □ > «S A <9 [1 1 - 2] B*B>£-aU7ll7. 
[01 03] 

08 ( B ) tt. *X»»lfl>B*Ri?*ltUf ?*«)1I1IB?*I. t 9 K 9 - > 
X!)7PAWCtt. BSt-** A*-><5BJ»tfttB**l7U *fc © » D B R (B 1 ! 

RRftZfRBttlRR)!*. A*->tlitIEB (BSB^BIBSgRRCJ'K 
*t <5 A * - > # . l/f H ( Z £ ff* ) 6#©$H»fflc¥fi«fc|ifl (H + ?ttX^|iBJSle#Y 

[0104] 

ft ^ 7 . l )lAlClll«A>->t»KtU«)CB:, l/f 9)H(i)A^->5)I? 50 



(1?) 
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C01 05] 

18 (A) ®<fc"?C. *B#<1 1 1>l?»lJ^lAt*fit3»6Clt. »*Ut)>r 

1 20K»<&3aflCRJ£*11.3<!>-?. ±lEl/f?^A?->© 

[01 06] 

V, ±!5<9K7>-> , 7^S)ff^S^&'l/f?;HHttS«i)a^#>iS*IA^-><5^|S] 

* i . 

[01 07] 

t « ft t , ^9^B^«a^©<i 1 i>ic-atiyu:>9iA (tsfttsiisf 
si* ci 1 n ic-atn t « s u . myyD> i )iAt j t9 c - 1 1 o ] » # & 
*sf^E*^if©Sffl^isic-isr7«fc?c (tttftt -t® ci 1 -2] 

B*ffl»©«a35filC-fit2J:7C) S«B*II1<!)OIAZt-->' (2 6) ±C*I 

U. U f 9 JH<D«n«S4r- h A * - >0«¥fi|q] t . ft«#S&B:ft«iif ©Hffl^fil C 20 

-a*Z*7CBBlT. !SUfeJ:5 0lAJ:Cl?8»*3lleil*Jl!atfft«Jt? 

& sat ft ciiu-at j b*35H (bbeiui) ®BittB%-?B « 1 2 . 

[01 08] 

°r « ic * z . 

[010?] 

ft ft . ±te®ttti?®ttAN®ff&l*. -)IA*BC« 1/ 7lI±S(5»ttt [1 1 1] 
» l°) V U , t?tltfc*C*0tt<3>BRta3El»fc#. C1 1 -1 ] & ^ C1 

-in as®. [ 1 i i ] »^*«s« (a»®*j?tat&ffl , jt*.«&e#-*©as© 30 

H^tSfeUfeli) H7, *<P»<P*ttt*El/Tt. l>. ft o 7 

. 08 (A) E?9U*5'l>3?9J.Aftll9 [0-1 1] M . C - 1 1 0] tt . J6 C* C - 
1 0 1] iC-3 117* [1 1 0] ffc*Sffi£»7ftfl.fe:. ffi(5l?}n7Ull. * fe, 

«:** ! ¥*®«*«»*ia^iqicftartti ^?»e . <i 1 1 >®*¥*2iiP3iu£ft 

tZ [1 1 0] «**BttttcBa*7B?fttll*. tSftt [1 1 2] 7 

y <t> e&n? a »fc s u c * & f 7 *? t ft u . 

[0110] 

*Xtk»t0tlSIXRltt, *<l>tt»**B<PB*MBiBaft*B«*fl>«*»B 

117, liI^3>h7Zh»ft}l7ll7. &o 7 . ^Q*lCSlft«SSiai^ C1 1 1 40 
] &-?&Z V V D> 1 3LAC , 1 ^|PlC«iofeir-hA5'->t»rotI(9CitflC4JiS7 

ft y . a % 7 . ^©^Eciiift8S^»^ [1 1 1] i7»i? vnynAfDissStt 

t > E*«fflffl^lqlV [1 1 -2.1 lfiJ*:ftV?iS<1 1 1 >HP30tt^fflOl 3 0 
[01 1 1 ] 

£ 0 55 I6J IC y »ft*yi>f-J's>7?y hSU < I* B SU 7 - 9 * t »JK U 7 ft < C 



(ZO) 
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[01 1 2 ] 

±ffi® 1 >XAO§SSHtt. &BCg!2£|Sl* [1 1 1] i*S4C-aL7ll? 
[0113] 

V C *> ? . ^ICSTtSSS^U* [1 1 0] *i "? ft Z -7 X A ( W. [ 1 1 0] -7 X A V fc 
II?) tftltn, &5RC-M0S-LS I?«fflTll7Hfe, 2*ffllCS!«fi£»ltt 

[1 0 0] l?J»niA ( J9L tt [1 00] -5IAUU?) * . ±iE©*l!lCSlItttt 
£ » [1 1 U 8?Ji 2 'JlA ( JH « [1 1 U I )IAU1I7) t^fBO^a^J; 1 ) 
£. nAi^F^'/X^ft^itt, -ifll?ttKV»gftC«?. 10 

[0114] 

& « u . c j§ ft ic e . K^^^x^WQ^^xttTrv-^^^fii^isit. 09 (a) cm 

L^I'J, [1 1 0] I^JiJOlA (t«t)t*lffl#ISa®<1 

1 0>l?JiJ')lA) <<> & B <i> 7 , [-1 1 0] »*3rffi«ifi£lq)ce:fe-§S?t!:fc 

[01 15] 

$L->-Z . OlAlCiKt^f I- 7>V^ ^ir - N^->OS¥^l?lli. 09 (A) C 
* U A ? - > G 4 9 31 <j , Bt©X*|10CR5tt-^* , ?*Z. Sfi. 09 (A) Cf b 
fc-J.XA + OttfitlEAtt. [-110] »2l*C*lC#fli£3!l£|S|#, 0 t 9 Y 7J fa C 
- S L . [OO-l]«>ittCiIc¥ffi«lfi^|ol#.Bt0X^lqlC-aUfe£©-?i!f)^ 20 

. * £ x 75 i* , *£jfeF*«<9B*itt 0 <?>8fj e x f o^^tfa * -a u . 
ft I . 

[0116] 

:<5J: ?C, *X»»l<Ji*RlC«07. [1 1 0] "7 X A t ± IB 0 «£ 75 A (ftl 
(B&flift) (PiJS^OlJt^fil^ [0 0 1 ] 81 X C *l V ¥ 

iisiii^ J i I 4jc«i<fc?siiteSiPi) n-mwt j z >t c > m Jkux- )i> <o®V)l5fa 

t , [1 1 0] ^XA±T^*£&'*-A'©8itig0X? ! «7j|ii]?ftI [-1 1 0] 2 tt 

-h a ?-><«>^¥75iq]#;/ [o o i ] lXH::ii^li*»):ffi?Ji? 30 

a 

[0117] 

CtlC^oT. ffi^iU-lSSttf^f Aa (C-M08-L8 I) t & & * 3 C * 
[0118] 

09 (8) R, C9*6C«ffltUf 7iHI0?Ji3. f9A^->I l J7PAMC 

a. <e^t^^A^-><piua«f»Br*iTu?. i? (a) <*>j;?-c£b#< 

1 1 0>B-?ft3'5XAt&E*ZJ§ftlC&. »*Ul)ir-h<2>aii0;tM£|l0CR**fl. 

I © ? , A*->*JiS<&B¥fifiie. 09 (A) tCDXfifalZffiVtr-h/Kt-yGI 40 

[0119] 

2ft, ¥ § # X A ( 5/ y □ > -7 X A ) I*. &3£t££?-*l-7llZ!i*;/y=]>-fS>o-7fc 
SfiSll. S*5/y C-MOS-LSItfPaYftZ^XAfcfflSJtf-?, 

fte>s$£#itff g0ttas* («•«) ttf o*.e<?>-?ft?. 

[01 20] 

mXtX. S S y □ > -7 X A <9 * B C , V !J □ > 8 1= £ V fc £ } £S 9 * ?= 2 'J □ > • ^ 
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) V V 3 y M ~*<0 1 * & U % - 8 » K'tf ± ft L . tSftt^^/XHfilffSIt 
fl±t Z C V Z . 

C 0 1 2 1] 

- * C tt . C <9 1 * tt . ■JlAIPl^ffifiiSteCiUitf, Wt^T'D-BXCfcy. Z 

0!* t Wf£<& 1 TjiqJcPlStzu^fcRjffi^ftZ. fli^w, ±iB© s y y □ > ^it: 
?fi«TV, *t © js * £ m fc . aBi*ftciR*r*i7. 

C01 22] 
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